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MALDEVELOPMENTS OF THE AURICLE, EXTERNAL 
ACOUSTIC MEATUS AND MIDDLE EAR 


MICROTIA AND CONGENITAL MEATAL ATRESIA * 


J. S. FRASER, M.B., F.R.C.S. (Ep). 
EDINBURGH, SCOTLAND 


Before dealing with maldevelopments of the external and middle 
ear, it is advisable to give a short account of the normal development 
of these parts. According to Young and Robinson, the visceral or 
pharyngeal clefts and arches are due to outward linear pouchings 
of the entoderm. The first cleft is the best marked. Its inner or 
medial part is converted into the eustachian tube and tympanum, while 
its outer or lateral part becomes the external auditory meatus. The 
membrane that lies at the bottom of the cleft consists at first merely 
of ectoderm and entoderm, but in a short time a thin layer of meso- 
derm is insinuated between the two and so the tympanic membrane 
is formed. The floor of the first cleft is thus transformed into the 
drumhead. 

The margins of the visceral clefts are also thickened by the ingrowth 
of the mesoderm between the entodermal and ectodermal layers. The 
ingrowths are molded into a series of five rounded bars, the visceral 
arches. The first or mandibular arch is formed between the first 
visceral cleft and the buccopharyngeal membrane. The cartilaginous 
bar in the interior of the first arch is known as Meckel’s cartilage. Its 
upper and lower extremities are ossified and remain in the adult, 
the former as the malleus, and possibly the incus, and the latter as the 
symphyseal part of the lower jaw. 

The second arch contains a cartilaginous bar known as Reichert’s 
cartilage, the lower and upper portions of which become ossified ; the 
lower portion forms part of the body and the small cornu of the hyoid 
bone, while the upper portion is converted into the intratemporal and 
extratemporal sections of the styloid process (the tympanohyal and stylo- 
hyal portions of the temporal bone). 

The differentiation of the outer or lateral part of the first pharyngeal 
or visceral cleft is initiated by the appearance of six tubercles around 


* Submitted for publication, July 15, 1930. 

* From the Laboratory of the Royal College of Physicians, Edinburgh. 

* The Carnegie Trust of Scotland contributed toward the cost of providing 
illustrations for this paper. 

* A short preliminary account of this work was published in the Proc. Roy. 
Soc. Med. (Otol. Sect.) 22:85 (March) 1929, 
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its margin; these are afterward transformed into the various parts of 
the auricle (fig. 1). Two of these tubercles appear anteriorly on the 
mandibular arch, one (the intermediate tubercle) at the dorsal end of 
the cleft and three posteriorly on the hyoid arch. The two tubercles 
on the mandibular arch consist of a lower small tubercle which forms 
the tragus and a larger upper one which forms the anterior part of the 
helix. The upper tubercle of the hyoid arch is the tubercle of the anti- 
helix, the middle is the tubercle of the antitragus and the lowest is the 
tubercle of the lobule. Shortly after the appearance of these tubercles 
the caudal process is formed and grows backward and downward 
from the posterior part of the intermediate tubercle behind the tubercle 
of the antihelix and antitragus to the tubercle of the lobule, with 
which it fuses. The two tubercles of the helix and the caudal process 
unite to form the helix, which terminates below in the lobule (fig. 1). 





| 
| 
| 
| 
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Fig. 1.—The formation of the pinna: 1, tuberculum tragicum (tragus) ; 2, tuber- 
culum anterius helicus; 3, tuberculum intermedium helicis; 4, cauda helicis (2, 3 
and 4 make up the helix); 5, tuberculum antihelicis (antihelix) ; 6, tuberculum 
antitragicum (antitragus) ; 7, tuberculum lobulare (lobule) ; HM, hyomandibular 
cleft; OV, otic vesicle. (From Cunningham’s Text Book of Anatomy, ed. 5, 1928, 
p. 57, fig. 75, by permission of the publishers, London, Humphrey Milford, Oxford 
University Press.) 





The outer or lateral part of the first cleft is further molded into the 
external auditory passage and remains relatively shallow and devoid 
of bony boundaries till after birth. In the third month, an incomplete 
ring of bone is formed round the margin of the tympanic membrane. 
After birth, the external meatus is deepened by the outgrowth of the 
tympanic ring below and the squamous part of the temporal bone above. 


MALDEVELOPMENTS OF THE AURICLE 
Seven varieties of malformation have been described by Marx: 
(1) the ear may be pointed or darwinian; (2) the helix may hang 





FRASER—MEATAL ATRESIA 


down like a flap; (3) the lobule may be split or absent; (4) the “cat” 
ear may be present, in which the auricle is small and markedly con- 
cave; (5) the auricle may merely form a longitudinal swelling; (6) in 
more severe forms of microtia the auricle may be still more rudimentary 
and be displaced forward over the mandibular joint or even onto the 
cheek; (7) the auricle may be absent. 


THE MIDDLE EAR CLEFT 


The following account of the development of the middle ear cleft 
is taken from the work of Prof. J. E. Frazer of St. Mary’s Hospital, 
who gave me much assistance. 

If one takes off the roof of the primitive pharynx and looks down 
on its floor, one sees the pharyngeal arches and the pharyngeal grooves 
between the arches, as in figure 2. This is the condition in the embryo 














Fig. 2—The diagram shows the floor of the primitive pharynx in an embryo of 
about 12 mm. (the roof of the pharynx having been removed). J, indicates the 
first pharyngeal arch, with Meckel’s cartilage; 2, second pharyngeal arch, with 
Reichert’s cartilage; 3 and 4, the third and fourth pharyngeal arches. (From a 
drawing presented by Prof. J. Ernest Frazer.) 


of from about 6 to8 mm. The widest part of the primitive pharynx is 
opposite the second arch and corresponds with the widest part of the 
overlying midbrain. The otocyst lies beside this widest part of the mid- 
brain and therefore on the roof of this part of the pharynx, which is 
the tubotympanic recess. The recess gets relatively deeper as the struc- 
tures grow. 

By the time the embryo has reached the length of from 12 to 14 
mm., the tubotympanic recess has become fairly deep and is walled 
in front by the first arch and behind by the third arch; its floor is 
formed by the second arch, with the first groove in front of it and the 
second groove behind it. So far, the recess is part of the general 
cavity of the pharynx, but it is beginning to be cut off from the rest 
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of the pharynx by the forward growth of the third arch. This third 
arch comes up against the first arch, occluding the first groove but not 
obliterating the cavity above, which forms the eustachian tube (figs. 3 
and 4). The third arch has, of course, in this process of development, 
covered over the second arch, except in the still unaffected outer part 
of the original recess, which is now the tympanum. 

In each arch there are skeletal bars—Meckel’s cartilage in the first 
arch and Reichert’s cartilage in the second. Their relation to the 
grooves and pouches is shown in figures 2, 3, 4 and 5. The second 
arch area in the tympanum is invaded from the front by an ingrowth 
of the first arch, which passes back above the first pouch. This 
ingrowth contains a prolongation from Meckel’s cartilage. The ingrowth 











= 





Fig. 3.—Drawing from an embryo of about 24 mm., showing the tubotympanic 
recess becoming deeper, walled in front by the first arch while the third arch is 
rising behind. The floor is formed by the second arch, with the first pharyngeal 
groove in front and the second groove behind. Up to this point the recess is part 
of the general cavity of the pharynx. The numbers are the same as in figure 2. 
(After Prof. J. Ernest Fraser.) 


passes down under the floor of the anterior part of the old second 


arch area. 

In vertical transverse sections of the tympanic area at this stage 
one sees that: (1) Meckel’s cartilage has sent a process over the edge 
of the cavity to lie under its floor; (2) the meatal plate has grown in 
from the surface to lie below this again, so that the process from 
Meckel’s cartilage is caught between the two. This process is the 
handle of the malleus, the malleus being the upper end of Meckel’s 
cartilage (fig. 6). The backward and outward pouching of the middle 
ear cleft is shown in figure 7. The annulus tympanicus, developing 
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Fig. 4.—Drawing showing the upward growth of the third arch, which comes 
up against the first, thus forming the eustachian tube. Note Meckel’s cartilage 
in the lower part of the first arch; from this the malleus is formed. The numbers 
are the same as in figure 2. (After Prof. J. Ernest Fraser.) 





Margin of 
area of 
membrane 





Fig. 5.—This illustration shows the second arch area becoming invaded from 
the front by an ingrowth of the tissue of the first arch (the shaded area), which 
passes back above the first pouch. The arrow shows the direction of the ingrowth 
of the meatal plate which forms the external acoustic meatus. The numbers are 
the same as in figure 2. (After Prof. J. Ernest Frazer.) 
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round the periphery of the tympanic membrane, is a first arch structure 
(fig. 8). 
TYMPANIC OSSICLES AND MUSCLES 

According to Hammar, the malleus, Meckel’s cartilage and the 
incus are developed from the first pharyngeal arch, while the stapes 
and Reichert’s cartilage are formed from the second arch. Deutsch 
stated that the dorsal part of the hyoid arch is divided into two 
branches—medial and lateral—which are connected by the interhyal. 
Later this connection disappears. The medial branch at the end of 
the eighth week forms a ring round the stapedial artery, i. e., forms the 
rudiment of the stapes. The lateral branch is again divided into two 
parts: one of these is situated ventrally and is known as the stylohyal 
cartilage ; the other lies dorsally and is called the tympanohyal. These 





Meckel's 











Fig. 6.—The condition on section. Meckel’s bar, or cartilage, has sent a proc- 
ess over the edge of the cavity to lie under its floor (handle of malleus). The 
meatal plate (4) grows medially to lie below this ingrowth. TJ indicates the 
tympanic cavity; DH, the drumhead. (After Prof. J. Ernest Frazer.) 


two cartilages fuse to form the styloid process. The stapes first appears 
at the end of the fourth week of fetal life, while the malleus and incus 
are formed at the sixth week. The tensor tympani appears at the 
second and the stapedius at the third month. Ossification begins in 
the head of the malleus and in the body of the incus at the fourth month. 


THE INNER EAR 
The otic vesicle begins to develop as an auditory pit on the fifteenth 
day and, a little later, sinks into the mesoblast as the auditory vesicle. 
In the second month the vesicle is surrounded by a cartilaginous cap- 
sule and lies laterally to the hindbrain. The upper end of the middle 
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Fig. 7.—Dorsal view of stages of separation of tubotympanic recess from 
pharynx seen from above and behind. R indicates Reichert’s bar; +, posterior 
limit of manubrial invasion; ir, ninth cranial nerve; ep., epithelial lamina 
below the tubal part. (After Prof. J. Ernest Frazer.) 





Fig. 8.—Left tympanic recess from embryo of 35 mm.: J, Reichert’s cartilage ; 
2 and 4, prominences due to posterior and anterior edges of meatal plate growing 
in round 3, the handle of the malleus; 5, Meckel’ cartilage; 6, lower part of tym- 
panum corresponding to lower extremity of meatal plate and tympanic ring; 7, 


second pouch; 8, tympanohyal area; 9, epithelial lamina (eustachian tube). (After 
Prof. J. Ernest Frazer.) 
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ear cleft is prolonged upward on the lateral side of the otic vesicle, 
which simultaneously descends in the tissues of the head. 


HOW DOES THE MALFORMATION OF THE EXTERNAL AND 
MIDDLE EAR OCCUR? 


According to Alexander and Benesi, the production of meatal 
atresia occurs as follows: 1. The primary fault consists in defective 
development or total aplasia of the tympanic ring and in a defect of 
the squamous. The result is expansive growth of the posterior upper 
part of the laterohyal bone (figs. 9 and 10). This is favored by the 
absence of the tympanic ring. 2. As a result of the defect in the 
squamous part, the epitympanum is underdeveloped. 3. The defective 
development of the auricle is a coordinated participation of the lateral 





9 











Fig. 9—Normal development of middle ear: 1, squama; 2, incus; 3, malleus; 
4, tensor tympani; 5, anterior process of malleus; 6, petrous; 7, tympanic ring; 8, 
styloid process; 9, round window; 10, oval window with stapes; 11, mastoid. Note 
the well developed seventh nerve. (After Alexander and Benesi: Monatschr. f. 


Ohrenh. 55:195, 1921.) 


part of the first branchial cleft in the malformation. 4. The malfor- 
mation of the ossicles is due to the failure of development of the 
drumhead and the incomplete development of the tympanic cavity. In 
various cases of atresia, the ossicles are found to be malformed in dif- 
ferent ways and degrees. The malleus is most severely affected, espe- 
cially as regards its handle. A typical change is that in which the 
greater part of the head of the malleus has become fused with the incus. 
The long process of the incus is usually much larger than normal. The 
crura of the stapes are often abnormal. The different grades of con- 
genital atresia may be understood from the condition of the posterior 
part of the laterohyal bone. If there is excessive increase in size of 
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this part, there is a primary bony atresia. If, on the other hand, the 
increase in size is not so great, the atresia is partly bony but mostly 
membranous. Alexander stated that a membranous atresia may later 
become bony through ossification of the connective tissue, or by the 
outgrowth of bone from the mastoid or squamous. He said that the 
lengthening of the eustachian tube, which is found in many cases of 
atresia, is only apparent, and is brought about by narrowing of the 
anterior and lower part of the tympanic cavity. 

Marx stated that in the human embryo the development of the 
tissues concerned in congenital meatal atresia and malformation of 
the middle ear are completed—at least as regards their form—about the 
third month, and that therefore the malformation must occur before 
this period. The auricle develops at a slightly later period, and Marx 








vii 
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Fig. 10.—Maldevelopment of middle ear: 1, squama; 2 and 3, large maldevel- 
opment of incus; 4, underdeveloped malleus; 5, trace of tympanic ring; 6, stapes; 
7, mastoid. Note the slender seventh nerve and the close relationship of the styloid 
process to the tympanic cavity. (After Alexander & Benesi: Monatschr. f. 
Ohrenh. 55:195, 1921.) 


therefore regards malformation of the external ear as_ residual. 
Heredity is a not uncommon cause, especially in cases of congenital 


fistula auris, which has been traced through several generations. Slight 


anomalies of the auricle are often inherited. Krampitz has observed 
congenital microtia and meatal atresia in a mother and her child. 
Virchow described malformation of the ear combined with congenital 
deformity of the mandible. Marx and also Joel concluded that the 
trouble is due to a fault in the germ plasma somewhat similar to that 
which causes congenital malformation of the inner ear (congenital 
or constitutional deafmutism) ; the latter condition can be inherited as 
Hammerschlag has proved in certain lower animals. (Congenital or 
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constitutional deafness is now regarded as a recessive factor according 
to Mendel’s law.) 

Intra-uterine injury may possibly account for some cases of mal- 
formation of the auricle, e. g., the umbilical cord may be twisted 
around the child’s head. Michel and also Leblanc attributed the con- 
dition to intra-uterine mishaps. Virchow, on the other hand, thought 
that inflammatory processes were the cause of microtia and congenital 
meatal atresia. 

ROENTGEN EXAMINATION 

Politzer and Mayer examined cases of microtia and meatal atresia 
by roentgenography and gave an account of the various methods— 
Schneller’s, Stenver’s and Mayer’s—which have been employed. In 
two cases they found marked narrowing of the space between the 
mastoid and the lower jaw joint. This they attributed to absence of 
the tympanic bone allowing the condyle of the mandible to come into 
immediate relation to the mastoid, as in a case described by Zaufal. 
In two other cases, there was hyperplasia of the styloid process (latero- 
hyal) with hyperplasia of the tympanic bone and mastoid. In a fifth 
case, there was narrowing of the external meatus from above down- 
ward, along with marked deformity of the malleus and facial paralysis. 
Leo Deutsch also examined patients by roentgenography. He divided 
his cases into two groups: (1) hyperplasia of the os tympanicum, in 


which group he had two cases of concentric narrowing of the meatus 
due to this cause; (2) hypoplasia and aplasia of the tympanic bone; 
there were excessively developed styloid processes in these cases. 


REPORT OF A _ CASE 


A boy, aged 9 days, had considerable deformity of both auricles. The right 
auricle was almost absent. The left ear had no helix and no concha. There was no 
history of deformities in the family. The parents were not related, but both had 
a history of tuberculosis. (The temporal bones were presented to me by Mr. E. D. 
Davis of London, England.) 

Right Ear.—This ear was sectioned vertically and transversely from in front 
backward. Unfortunately, the saw cut made in removing the temporal bone did not 
include the cartilaginous eustachian tube, so that no opinion can be given regarding 
its condition. The drumhead was small (fig. 12). The tubal part of the tympanic 
cavity showed a thick mucosa, but in an infant only a few days old this condition 
can hardly be regarded as abnormal. The roof of the middle ear was low, and the 
tympanic cavity was small (fig. 11). The tympanum on this side, however, had 
evidently contained air. The niche of the round window was filled with loose 
connective tissue (fig. 11). This would have produced marked deafness if the 
child had lived; it is improbable that operation in such a case would improve the 
hearing unless the tissue filling the window niche became absorbed in later life. 
There was a dehiscence in the bony floor of the tympanum. An osseous partition 
was present, crossing the tympanic cavity (fig. 12) below the level of the stapedius 
muscle. In the lateral wall of the tympanic cavity the upper end of the styloid 
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process (Reichert’s cartilage) was present (figs. 11 and 12). The malleus was 
small (fig. 14). The incus was large but malformed (figs. 15 and 16); its short 
process was overdeveloped and was attached to the bony prominence of the lateral 
canal instead of to the floor of the aditus (fig. 17). The stapes was present but 
misshappen (fig. 13). The stapedius muscle was also present, but was abnormally 
placed (fig. 15). The facial nerve was small and crossed the posterior part of the 
tympanic cavity uncovered by bone (fig. 16). The sinus tympani was filled with 
myxomatous connective tissue (fig. 16). 

The labyrinth was almost normal. The cochlea showed the usual two and a 
half coils and the modiolus almost reached the apex. The bony partitions between 
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Fig. 11.—Vertical transverse section of the right ear through region of oval and 
round windows no. 180: J, diminutive facial nerve; 2, utricle; 3, saccule; 4, lower 
part of tympanum filled with delicate connective tissue; 5, lower part of bony 
meatal atresia; 6, remains of Reichert’s cartilage; 7, upper part of bony meatal 


atresia, probably formed from squama. (Mr. E. D. Davis’ case.) 


the scalae were present. The saccule, utricle and canals were well formed (figs. 
11 to 17). The endolymphatic and perilymphatic ducts were normal. The small 
hemorrhages in the internal meatus probably occurred just before death. 

Left Ear—This ear was sectioned horizontally from above downward. The 
tympanic membrane was much smaller than usual and greatly thickened (figs. 20 
and 21). The annulus tympanicus was malformed. The handle of the malleus 
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was short and was closer to the posterior head of the drumhead than usual (fig. 
21). The tympanic cavity was small and full of secretion (so-called infantile otitis 
media!) (figs. 18 to 21). The mucosa of the tympanum was swollen and infiltrated 
with small cells (figs. 18 and 20). The incus and stapes were well formed, and 
the joints between the ossicles were normal (figs. 18 and 19). The tympanic 
muscles were present. There was a dehiscence in the bony wall of the facial canal, 
and the nerve itself appeared smaller than usual (figs. 20 and 21). The inner ear 
was normal (figs. 18 to 21). 


Summary.—The changes in the left ear in regard to the meatus and middle 
ear were much less marked than those on the right side. 








| 





Fig. 12.—Vertical transverse section through right ear no. 205: 1, facial nerve; 
2, utricle; 3, ampullary end of posterior canal; 4, lower part of tympanum filled 
with connective tissue; 5, bridge of bone joining promontory to bony meatal atre- 
sia; 6, head of stapes; 7, remains of Reichert’s cartilage; 8, tympanic membrane. 
(Mr. E. D. Davis’ case.) 


PREVIOUS CASES EXAMINED MICROSCOPICALLY 


TAKANARITA’S CASE.—The meatal atresia consisted of connective tissue. The 
drumhead was rudimentary and had only a slight connection with the malleus. 
The annulus was poorly developed. The middle and inner ears were normal. (This 
is an example of the slightest degree of malformation.) 
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KRAmMpPITz Case.—The right external meatus ended blindly. The drumhead 
was present, but there was a bony partition in the tympanum. Above this partition 
lay the epitympanum and antrum, containing the malformed malleus and incus. On 
the left side, the external meatus and drumhead were absent and also the round 
window. The cochlea had only one and a half coils. The modiolus and the facial 
nerve were absent. 

Curari’s CaseE.—On the right side, the lobule was absent. On the left side, 
there was no concha or meatus. The tympanic cavity was rudimentary and was 
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Fig. 13.—Vertical transverse section through right ear no. 225: 1, small facial 
nerve; 2, normal utricle; 3, crista quarta; 4, Ampulla of posterior canal; 5, com- 
mencement of styloid process; 6, bony meatal atresia; 7, deformed crus of stapes; 
8, diminutive drumhead. Note the small air containing space in the tympanum. 
(Mr. E. D. Davis’ case.) 


filled with vascular fatty tissue. The cartilaginous part of the eustachian tube 
was normal, but the bony part was narrow and ended blindly at the entrance to the 
tympanic cavity. 

ALEXANDER AND BeENeEsI (case 1).—A girl, born at the eighth month, lived only 
ten hours. On the right side, there was microtia and total meatal atresia. The 
laterohyal bone was large and articulated with a process from the petrous bone. A 
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rudimentary tympanic cavity was present, but the drumhead was absent or repre- 
sented merely by thick connective tissue. The malleus was rudimentary and also 
the tensor tympani. The incus was large but badly formed; the body of the incus 
was joined to the rudiment of the malleus. The stapes was more normal. The 
cartilage of the eustachian tube was absent, and the tube itself extended more 
posteriorly than usual. The roof of the tympanum was low and the facial nerve 
poorly developed. The round window niche was narrow and was filled with con- 
nective tissue. 


ALEXANDER AND BENEsI (case 2).—A girl, aged 18, had a normal left ear, 
but the right ear showed microtia and absence of the external meatus, the latter 











Fig. 14.—Vertical transverse section through right ear no. 245: 1, diminutive 
facial nerve; 2, crista of superior canal with cupula; 3, crista quarta at opening of 
posterior canal into utricle; 4, posterior canal; 5, represents the tympanic cavity; 
6, junction of incus and stapes; 7, malleus (?). 


being replaced by dense connective tissue resembling a keloid. There was, how- 
ever, a small space just external to the drumhead which was full of cast-off epi- 
thelium, The drumhead was only half the normal size but was thicker than usual. 
Shrapnell’s membrane was absent. The attic was smaller than normal. Only the 
central part of the tympanic ring was present, but this showed a sulcus tympanicus. 
The posterior and upper end of the laterohyal bone occupied the lower part of the 
tympanic cavity. The short process of the incus was longer than usual, and 
the long process was thick, but articulated normally with the stapes. The head of 
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the malleus was fused with the body of the incus, while the handle was not con- 
nected to the drumhead ; indeed the lower end of the handle joined the laterohyal. 
The eustachian tube and the tympanic muscles were normal, as was also the inner 
ear. (My case is very similar to this case.) 

ALEXANDER AND BENEsI (case 3).—A man, aged 30, was a deaf-mute, epi- 


leptic and insane. There was double microtia, with absence of the external meatus. 
The writers were of the opinion that the bony artesia of the meatus was due to 











Ba tte 


Fig. 15.—Vertical transverse section through right ear no. 270: J, facial nerve; 
2, lateral canal; 3, superior canal; 4, endolymph space of crus commune; 5, pos- 
terior canal; 6, cartilage (stylohyal); 7, lower part of tympanum filled with con- 
nective tissue; 8, facial nerve; 9, incus. 


the tympanic bone becoming fused with the adjacent parts of the squama and 
mastoid. On the right side, the annulus tympanicus was absent and the drumhead 
only rudimentary. The eustachian tube was narrow and its cartilage atrophic. 
The tympanic cavity was narrowed in a vertical direction, i. e., the middle fossa 
was low and the jugular bulb high. The posterior part of the tympanum was 
almost occluded by bone and connective tissue. The malleus, which was rudi- 
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mentary and fused with the large incus, was embedded in connective tissue. The 
joint between the incus and stapes was absent, and the crura of the stapes were 
fused together. The tensor tympani and stapedius, however, were present. The 
facial nerve was small. The niche of the round window was filled with connective 
tissue. In the inner ear the bony septums between the scalae of the cochlea were 
defective, and the saccule and the cochlear canal were dilated, as in Scheibe’s type 
of constitutional or congenital deaf-mutism. 

The left ear showed similar but even more marked changes. The cartilage of 
the tube and the drumhead were absent. The posterior end of the laterohyal pro- 
jected into the tympanum. 

















Fig. 16.—Vertical transverse section through right ear no. 295: 1, facial nerve 
uncovered by bone, passing through posterior part of tympanum; 2, lateral canal; 


3, superior canal; 4, fossa subarcuata; 5, crus commune; 6, posterior canal; 7, 


stylohyal cartilage; 8, sinus tympani; 9, stapedius muscle; 10, incus. 


Alexander examined the organs of hearing in six marked cases of congenital 
malformation. The first case was one of cephalothoracopagus in a human subject. 
In this case both labyrinths lay close together in the middle line. The cochlear 
and vestibular windows were absent. The cochlea on each side showed only two 
coils. The canals and aqueducts were absent. The second case, also in a human 
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subject, was similar to the first. The fourth case was that of a pig in which 
the external ears had grown together. The eustachian tubes were also fused, 
but the labyrinths were normal. The fifth case was one of cephalothoraco- 
pagus in an ox; the tympanic cavities and drumheads were fused, but the labyrinths 
were normal. The sixth case concerned a human anencephalous fetus. On the 
right side, the auricle, meatus and middle ears were absent. The eighth nerve 
and labyrinth windows were also absent, and the vestibule was small. The cochlea 
showed only one and a half coils. The left ear was even more poorly developed. 
Such conditions are, however, rare. 














Fig. 17.—Vertical transverse section through right ear no. 395: J, small air 
space in aditus; 2, fossa subarcuata with vessels; 3, two ends of posterior canal; 
4, lateral canal; 5, short process of incus attached to prominence of lateral canal. 


CONDITION OF THE LABYRINTH IN CASES OF MICROTIA 
AND MEATAL ATRESIA 


Steinbriigge found that the inner ear was only affected in three of 
twenty-four cases (12.5 per cent), but Alexander was of the opinion 


that this percentage is too low. Politzer and Mayer agreed with 
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Alexander—indeed, they thought that as a rule the inner ear partici- 
pates in the malformation, basing this opinion on the results of func- 
tional examination of the ear carried out by Bezold, Ruedi and Wot- 
zilka. Politzer and Mayer, however, admitted that roentgen examina- 
tion only showed malformation of the inner ear in two of their eight 


cases. 














Fig. 18.—Hporizontal section through left ear no. 70: J, incus; 2, head of mal- 
leus; 3, anterior part of sulcus tympanicus; 4, cochlea; 5, internal meatus with 
nerves; 6, saccule; 7, utricle; 8, endolymph space of crus commune opening into 


utricle ; 9, lateral canal; 10, tympanic antrum. 


We know that the development of the inner ear is independent of 
that of the external and middle ear and, further, that in cases of con- 
genital deaf-mutism due to malformation of the membranous cochlea 
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and saccule (Scheibe’s type), deformities of the external and middle 
ear are rare. 

Alexander and Benesi found changes in the inner ear in each of 
the three cases which they examined microscopically. The changes, 
however, were slight. Alexander admitted that in the first case the 
inner ear was really normal and explained the want of reaction to noise 








Fig. 19.—Horizontal section through left ear no. 145: 1, abnormally placed mal- 
leus ankylosed to posterior part of bony meatal atresia; 2, anterior part of bony 
meatal atresia; 3, joint between long process of incus and head of stapes; 4, 
hollow of stapes; 5, eustachian tube; 6, cochlea; 7, vestibule; 8, posterior canal ; 
9, small facial nerve uncovered by bone. Note that infantile otitis media was 


present and that the tympanum was full of mucopus. 


on the part of the infant as due to faulty development of the central 
paths of the brain. 
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CLINICAL ASPECT 


Deformity of the external ear is not a rare condition, as in a period 
of fifteen years at least fifteen cases of malformation have been seen in 
the Department at the Royal Infirmary, Edinburgh. It is probable 
that minor degrees of malformation have been overlooked or not noted 


on the patient’s case card. 








Fig. 20.—Horizontal section through left ear no. 160: 1, malleus; 2, drumhead; 
3, mucopus in tympanum; 4, basal coil of cochlea; 5, scala vestibuli between peri- 


lymph space of vestibule and cochlea; 6, posterior canal; 7, facial nerve. 


Of the fifteen cases, eleven had well marked microtia, three on the 
right side, four on the left, while the remaining four were bilateral. 
Meatal atresia was present on the right side in three cases, on the left 
in four and on both sides in two. Of the fifteen cases, nine were males 
and six females. 

Case 1.—C. L., a man, aged 22, had two supernumerary auricles in front of the 
left ear. 











FRASER—MEATAL ATRESIA 21 


Case 2.—P. G., a man, aged 54, had congenital malformation of the right 
auricle and meatal atresia; the lobule was present and the upper part of the helix; 
there were several cartilaginous nodules behind the shriveled right auricle. With 
the noise box in the left ear, the patient was not totally deaf. Roentgenograms of 
the mastoids showed the left mastoid process well developed and pneumatic; there 
were zygomatic air cells and also well marked pneumatization of the mastoid 
process itself. On the affected right side there was little pneumatization, but it 








Fig. 21.—Horizontal section through left ear no. 190: J, handle of malleus; 
2, greatly thickened tympanic membrane; 3, tympanic cavity with mucopus; 4, 
scala tympani of basal coil of cochlea; 5, niche of round window full of pus; 6, two 
end of posterior canal; 7, stapedius; 8, facial nerve. 


is impossible to make out from the roentgenograms whether the labyrinth was 
present or not. 

Case 3.—P. L., a girl, aged 8 weeks, had bilateral congenital malformation of 
the auricles, which were shriveled, and atresia of both external meatus. The child 
was seen again five years later; she then spoke a little. 

Case 4.—C. J., a girl, aged 3 months, had deformity of the right auricle and 
congenital absence of the right auditory meatus. 
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Case 5.—I. M., a boy, aged 3% years, was suffering from congenital deficiency 
of the right lower jaw; the right auricle was well formed, but there were three 
small supernumerary auricles in front of the tragus; the child heard the whispered 
voice at a distance of a foot with the right ear and also appeared to hear the 
tuning forks. 

Case 6.—J. M., a man, aged 49, suffered from congenital malformation of the 
right auricle. There were right-sided facial paralysis and atresia of the right 
meatus. With the noise box in the left ear, the patient was not quite deaf. Further, 
the tuning forks in the middle of the scale could be heard with the noise box in 
the left ear. Bone conduction was lengthened on the right side and was greater 
than air conduction. Rotation in both directions produced the normal after- 
nystagmus. 

CasE 7.—R. G., a man, aged 23, suffered from congenital malformation of the 
left auricle. The upper part of the rudimentary auricle projected at right angles to 
the skull. The left meatus was narrow. The patient appeared to be quite deaf 
with the noise box in the right ear, though Weber’s test was lateralized to the 
left (affected) ear; low tones were not heard by the left ear. Though the meatus 
was very narrow, it was possible to observe that the drumhead was present. 

CasE 8.—J. R., a boy, aged 2 months, suffered from congenital malformation 
of the left external ear and meatus, also from harelip and cleft palate. The child 
kept his head tucked over to the left side; there was no facial paralysis. 

Case 9.—J. W., a youth, aged 16 years, complained of deafness in both ears; 
supernumerary auricles were present on both sides; the right drumhead was red 
and bulging. 

Case 10.—J. D., a man, aged 23, had bilateral eversion of the concha, with no 
deafness. 

CasE 11.—M. G., a girl, aged 7, had congenital deformity of both auricles; 
she could hear. 

Case 12.—A. O'H., a girl, aged 14, had congenital malformation of the left 
auricle and meatal atresia. 

CasE 13.—In D. H., a woman, aged 27, the upper part of the right auricle 
was defective, and the left auricle presented a shriveled appearance; there was 
atresia of the left external meatus. With the noise box in the right ear, the 
patient could hear the whistle. There was marked asymmetry of the face, the 
left side being smaller than the right. (A photograph of this patient appears in 
“Diseases of the Nose, Throat and Ear,” edited by A. Logan Turner, page 281.) 
The left auricle was only a remnant, and there was no meatus. The left mastoid 


process was small, and the left half of the tongue was atrophic. The tongue was 
protruded to the left. Tuning fork tests showed the Weber test lateralized to 
the left. Rotation to the right and also to the left produced normal nystagmus. 
There was incomplete development of the soft palate on the left side, and when 
the patient said “Ah” the palate was drawn up to the right. The larynx was 
normal, and the vocal cords moved well. There was no loss of sensation on 
either side of the face, and no facial paralysis. 


Case 14.—A. N., a boy, aged 8, suffered from deafness in the right ear. There 
was congenital deformity of both auricles. The right auricle was bent on itself 
(cat ear). The right drumhead was slightly retracted. The left auricle was rudi- 
mentary, and the meatus was occluded on this side. The patient also had a 
harelip. 

Case 15.—S. B., a woman, aged 21, suffered from congenital deformity of the 
left auricle, with atresia of the left external meatus; Rinne’s test was negative on 
the affected side, but the rotation reactions were normal. 
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CASE 
Congenital closure of the external meatus is as a rule associated 
with marked malformation of the auricle. The meatal atresia is usually 
bony. In the rare membranous or cartilaginous form there is generally 
a rudimentary meatus which ends blindly. In cases of bony atresia, 
Marx stated that there is always a malformation of the middle ear. 

In Marx’ collection of thirty-one unilateral cases, it is interesting 
to note that in twenty-two the right ear was affected, while the mal- 
development of the auricle and meatus was only present on the left side 
in nine instances. Krampitz, Heidt, Hoffmann, Oppikofer, Michel, 
Jugar, Jurgens, Iwata, Kretschmann and Neuenborn, Alderson, Amberg, 
Spira, Arnoldo Malan and Davis have recorded unilateral cases. In the 
majority of these the right side was the one affected. Oppikofer has 
1ecorded the cases of two sisters with microtia and meatal atresia. In 
Michel’s case, an aunt of the patient had the same deformity. In many 
of the cases unilateral facial paresis and consequent hemi-atrophy of 
the face were present, with loss of taste on the affected side of the 
tongue and paresis or paralysis of the soft palate. Politzer held the 
view that the paralysis of the soft palate denoted faulty development 
of the muscles of the palate and eustachian tube, but it is now agreed 
that the soft palate is not enervated by the facial nerve. In one of 
Krampitz’s cases the patient had dextrocardia and absence of one thumb. 
In one or two instances the crumpled auricle was displaced forward 
on to the cheek, and there was congenital fistula auris. Oppikofer 
noted that in one of his cases the affected ear was quite deaf (mal- 
formation of the labyrinth). Jiirgens and Kretchmann had similar 
cases; in the latter, roentgenograms showed maldevelopment of the 
labyrinth. In most of the recorded instances, however, it is noted that 
the labyrinth was apparently intact. The patients could hear with the 
noise box in the good ear, and the vestibular apparatus reacted 
normally. 

Two cases, recorded respectively by Gumperz and Liiders, are of 
special interest because the patients suffered from chronic middle ear 
suppuration on the affected side. At operation, the antrum and tym- 
panum were found to be full of cholesteatoma. Gumperz recorded 
his case as one of true congenital cholesteatoma because the meatal 
atresia prevented the ingrowth of epithelium from the meatus. This 
view is in accordance with that commonly held regarding the pathology 
of cholesteatoma, i. e., that this condition is due to invasion of the 
attic or tympanum by squamous epithelium from the meatus and outer 
surface of the drumhead. In my opinion, however, the case points to 
a different conclusion, i. e., it supports the view that cholesteatoma 
is due to a metaplasia of the epithelium lining the middle ear and not to 
invasion from the external meatus. In cases of bronchiectasis the epi- 
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thelium lining the bronchiectatic cavity is of the squamous variety, 
and it is impossible to believe that this epithelium has found its way 
from the external surface of the body. In the same way in the nose 
in cases of ozena the inferior and middle turbinals are covered with 
squamous epithelium, and even in the paranasal sinuses in some cases of 
chronic suppuration the normal ciliated epithelium is replaced by the 
squamous variety. Here again it is practically certain that the change in 
the character of the epithelial covering is due to a metaplasia or degen- 
eration of the highly developed, ciliated, columnar epithelium into the 
lower squamous variety. 

Bilateral Cases —Cases of bilateral microtia and meatal atresia have 
been recorded by Dahmer, Federschmidt, Imhofer, Krampitz, Leblanc, 
Oppikofer, Gradenigo, Jiirgens, Zassjedatelew, Castex and others. In 
many of these cases other malformations were present, e. g., facial 
paralysis. Oppikofer has noted the occurrence of two cases in the 
same family, one unilateral and the other bilateral. In most of the 
patients the inner ear appears to have been normal, though of course, 
in view of the obstruction in the external meatus and middle ear, low 
tones were not heard by air conduction. In one of Krampitz’ cases, 
however, the labyrinth was defective. 

Hearing Tests—There is prolonged bone conduction (lengthened 
Schwabach) and a markedly negative Rinne test, with loss of all deeper 
tones by air conduction up to the middle of the scale; i. e., the conditions 
are those found in a lesion of the conducting apparatus. 

In bilateral cases, as Toynbee observed, ordinary speech is usually 
heard well enough to allow the patient’s speech to develop. The patient 
probably hears by bone conduction. Bezold, however, made the sug- 
gestion that sound waves may reach the tympanic cavity through the 
eustachian tube, which is usually normal and may even be abnormally 
wide in cases of microtia and atresia. Further, craniotympanic con- 
duction in these cases is more favorable than in normal people. Bezold, 
in short, did not believe that these patients hear exclusively by bone 
conduction. 

According to Marx, the deafness may, at any rate in part, be due to 
psychic disturbance, as patients with microtia become shy and depressed. 
The trouble may be found only by psychoanalysis. A cosmetic operation 
may therefore have a good effect. 

OPERATION 

The first operation appears to have been performed by Kiesselbach 
in 1883, on a child aged 6 months. It resulted in facial paralysis. 
Ruttin, Dahmer, Havack, E. Urbantschitsch and Mosher have operated 


in bilateral cases and claim considerable improvement in hearing as the 
result. Schwartze, Trautmann, Bezold, Vali, Krampitz, Alexander and 
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Page have also carried out various operative procedures. Scheibe 
employed a skin graft after the radical mastoid operation, with good 
results, while Page also obtained considerable improvement in hearing. 
In one case Alexander found it impossible to form a meatus, because 
the anterior surface of the mastoid was adherent to the mandibular 
joint. Bruehl and Blumenthal have not found any improvement in 
hearing after operation, though functional examination had shown the 
presence of an apparently normal labyrinth. Moos and Steinbriigge 
regarded congenital meatal atresia as a noli me tangere. 

Alexander concluded that in unilateral cases, operation should be 
performed only if the patient has otitis media and mastoiditis on the 
affected side. In other unilateral cases Alexander believed that the 
improvement in hearing is not sufficient to make the operation worth 
while. Frey, Ruttin and Marx agreed with Alexander. In regard to 
bilateral cases, Marx expressed the opinion that one should operate 
only when there is marked deafness and when the roentgenogram shows 
that the deeper parts—especially the labyrinth—are healthy. 


CONCLUSIONS 

1. The external and middle ears are developed from the first 
visceral or pharyngeal cleft and the first and second visceral arches. 
The inner or medial part of the first cleft forms the eustachian tube 
and tympanum, while the outer or lateral part is converted into the 
auricle and external acoustic meatus. 

2. Microtia and congenital meatal stresia are due to maldevelop- 
ment of the foregoing structures. This maldevelopment must occur 
in the second month of fetal life; not only are the auricle and external 
meatus and tympanum malformed, but also the malleus and incus, 
which arise from the cartilaginous bar of the first arch. The malleus 
is especially prone to maldevelopment. Further, the laterohyal, which 
is formed from the cartilaginous bar of the second arch, is usually 
excessively developed and, in many cases, is responsible for the bony 
meatal atresia. The cause of the malformation is probably a fault in 
the germ plasma, but in rare cases intra-uterine injury may account for 
mild deformity of the auricle. 


3. The tubercles that form on the external surface of the first or 
mandibular arch do not develop in the normal manner, and several 
varieties of auricular deformity are described, varying from slight 
cases, such as pointed or darwinian ear, to total absence of the auricle. 

4. The invagination of the surface epithelium which forms the 
primitive external acoustic meatus fails to develop or does so imper- 
fectly, and in consequence the tympanic ring, which is formed by an 
ossification of the mesoblast round the tympanic membrane, is congeni- 
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tally defective or even absent. The meatal atresia may be membranous 


or bony. 

5. The otic vesicle, from which the membranous labyrinth is formed, 
develops earlier than, and quite independent of, the external and 
middle ears. The labyrinth is usually normal in cases of microtia 
and congenital meatal atresia. 

6. In a typical case the auricle is malformed or absent, the external 
meatus is occluded by bone, the malleus is small or absent, while the 
incus is large but misshapen. The tympanum is narrowed, not only 
from above downward, but also from side to side, and the window 
niches are occluded by connective tissue. The facial nerve is usually 
small and may cross the tympanum uncovered by bone. 

7. Clinically, the condition of microtia and meatal atresia is not rare. 
It occurs more frequently in males than in females and more often on 
the right side than on the left. Unilateral cases are more common 
than bilateral. In rare instances the condition occurs in more than one 
member in a family. Facial paresis, maldevelopment of the mandible, 
facial hemiatrophy and other congenital deformities are not infrequently 
noted in association with microtia and meatal atresia. 

8. Hearing tests, as might be expected, usually show the results 
obtained in lesions of the sound-conducting apparatus, but even in 
bilateral cases the human voice is, as a rule, heard well enough to allow 
the patient’s speech to develop (Toynbee). Functional examination by 
means of the rotation tests shows, as a rule, that the vestibular appa- 
ratus is normal. 

9. Operation should be performed in unilateral cases only when 
otitis media and mastoiditis are present on the affected side. In other 
unilateral cases the improvement in hearing is not sufficient to justify 
operation (Alexander). In bilateral cases, operation is called for only 
if the deafness is marked and if roentgenograms and functional exami- 
nation show that the labyrinth is healthy (Marx). 


BIBLIOGRAPHY 


Alexander, G., and Benesi, O.: Monatschr. f. Ohrenh. 55:195, 1621. 

——in Denker and Kahler: Handbuch der Hals- Nasen- Ohrenheilkunde, Berlin, 
Julius Springer, vol. 6, p. 98; Ztschr. f. Ohrenh. 55:144, 1908; 46:245, 1904. 

——and Moszkowicz, L.: Arch. f. Ohrenh. 50:97, 1900. 

seck, J. C.: Tr. Am. Otol. Soc. 17:204, 1925; 16:102, 1922. 

Bezold, F.: Ztschr. f. Ohrenh, 26:11, 1894-1895; 48:107, 1904-1905. 

Blumenthal, A.: Ztschr. f. Ohrenh. 59:368, 1909. 

Chiari, H.: Verhandl. d. deutsch. path. Gesellsch. 11:247, 1908. 

Dahmer, R.: Zur Missbildung des Gehédrorgans, Verhandl. d. Gesellsch. deutsch. 
Naturf. u. Aerzte 82:374, 1911. 

Dean, W.: Kentucky M. J. 25:580, 1927. 





FRASER—MEATAL ATRESIA 


Deutsch, L.: Monatschr. f. Ohrenh, 59:993, 1925; 60:182, 1926. 

Dobers: Dissertation, Philosophy, Ziirich, 1903-1904. 

Fabroni, M.: Rassegna internaz. di clin. e terap. 6:454, 1925. 

Festal, J. and Deroche: Bull. Soc. de pédiat. de Paris 21:200, 1923. 

Frazer, J. E.: Brit. M. J. 2:1148, 1910; J. Anat. & Physiol. 48:391, 1913-1914; 
§7:18, 1922. 

Gradenigo, G.: Arch. f. Ohrenh, 23:242, 1886; Zentralbl. f. d. med. Wissensch. 
26:82; 113, 1888. 

Gumperz, R.: Ztschr. f. Hals-, Nasen- u. Ohren. 2:387, 1922. 

Hammerschlag, V.: Ztschr. f. Ohrenh. 61:225, 1910. 

Henneberg, B.: Anat. Anz. 36:107, 1908. 

Heusinger, C. F.: Specimen malae conformationis organorum auditus humani, 
Jena, 1824. 

His, W.: Arch. f. anat..u. Physiol. Anat. Abt., 1881, p. 303; Anatomie mensch- 
licher, Embryonen, Leipzig, F. C. W. Vogel, 1880, vol. 1; 1882, vol. 2; 
1885, vol. 3; Arch. f. Anat. u. Physiol. Anat. Abt., 1889, p. 301; Anthropolog. 
Korresp.-Blatt, 1889, no. 3. 

Hofmann, L.: Monatschr. f. Ohrenh. 61:509, 1927. 

Jaeger, G.: Kosmos 1:201, 1877. 

Joel, E.: Ztschr. f. Ohrenh. 18:278, 1887-1888. 

Kaufmann, D.: Ztschr. f. Ohrenh, 39:210, 1901. 

Kiesselbach, W.: Arch. f. Ohren-, Nasen- u. Kehlkopfh. 19:127, 1882-1883. 

Krampitz, P.: Ztschr. f. Ohrenh. 65:44, 1912. 

Kretschmann: Arch. f. Ohrenh. 73:166, 1907. 

Marx, H., in von Schwabbe: Morphologie der Missbildungen, Jena, G. Fischer, 
1906-1907, p. 565, part 3, sect. 2; in Denker and Kahler: Handbuch der 
Hals-, Nasen- Ohrenheilkunde, Berlin, J. Springer, vol. 6, p. 131. 

Mayer, E. G.: Fortschr. a. d. Geb. d. R6ntgenstrahlen 32:627, 1924. 

Mischel, S.: Monatschr. f. Ohrenh. 59:210, 1925. 

Moldenhauer, in Schwartze: Handbuch der Ohrenheilkunde, Leipzig, 1892, p. 154. 

Moos, S., and Steinbriigge, H.: Ztschr. f. Ohrenh. 10:15, 1880-1881. 

Oppikofer, E.: Schweiz. med. Wchnschr. 56:305, 1926. 

Page, J. R.: Internat. Zentralbl. f. Ohrenh. 11:213, 1913. 

Politzer, G., and Mayer, E. G.: Virchows Arch. f. path. Anat. 258:206, 1925. 

Precechtél, A.: Acta oto-laryng. 9:209, 1926. 

Ruedi, T.: Ztschr. f. Ohrenh. 24:334, 1898. 

Ruttin, E.: Monatschr. f. Ohrenh. 44:196, 1910; 48:572, 1914. 

Schwalbe, G.: Lehrbuch der Anatomie der Sinnesorgane, Erlangen, E. Besold, 
1887, p. 407-439; Deutsche med. Wcehnschr. 15:303, 1889; Arch. f. anat. u. 
Physiol. Anat. Abt., 1890, p. 42; in Bardeleben: Handbuch der Anatomie 
des Menschen, Jena, G. Fischer, 1898, vol. 5, pt. 2. 

Schwendt, A.: Arch. f. Ohrenh. 32:37, 1891. 

Shemeley, W. G.: Laryngoscope 33:841, 1923. 

Stauffer, N. P.: Tr. Coll. Phys., Philadelphia 45:453, 1923. 

Steinbriigge, H., in von Orth: Lehrbuch speziellen pathologischen Anatomie, 
Berlin, A. Hirshwald, 1891, Ergnzn. p. 18. 

Stetter: Arch. f. Ohrenh. 21:92, 1884; 39:101, 1895. 

Takanarita, W.: Arch. f. Ohrenh. 96:186, 1915. 

Urbantschitsch: Monatschr. f. Ohrenh., 1887. 

Vali: Internat. Zentralbl. f. Ohrenh. 7:452, 1909. 

Virchow, R.: Virchows Arch. f. path. Anat. 30:221, 1864; 32:518, 1865. 

Young, A. H., and Robinson, A., in Cunningham, D. J.: Text Book of Anatomy, 
Edinburgh, Y. J. Pentland, 1906. 





THE RADICAL MASTOID OPERATION * 


J. MORRISSET SMITH, M.D. 


NEW YORK 


The object of the radical operation is the conversion of the external 
auditory canal, the middle ear, the attic, the antrum and the mastoid 
into one continuous open cavity. In order to accomplish this the mastoid 
antrum is opened, the posterior wall of the bony canal, which separates 
the middle ear from the mastoid, is removed, together with the malleus, 
incus and drum, and then the diseased granulations are removed, con- 
verting these spaces into one cavity. The postauricular incision is com- 
pletely closed with sutures, and the after-treatment is carried out through 
an enlarged membranous external auditory meatus. The radical cavity 
is cleansed and cared for daily until it becomes dry and completely 


dermatized. 

The intimate relation of the middle ear and mastoid with the facial 
nerve, internal ear, jugular bulb and other intracranial structures makes 
it necessary for the operator to have a practical knowledge of the 
surgical anatomy involved in this operation. Its success will then 
depend on a careful and exacting performance of the different steps 


comprising its technic. 


THE STEPS OF THE RADICAL OPERATION 
The steps comprising the technic of the radical operation are as 
follows: 


The mastoid incision and exposure of the cortex 

Entrance to the mastoid antrum 

Removal of the posterior wall of the bony canal 

Removal of débris from the middle ear 

Preliminary lowering of the facial ridge 

Removal of the external attic wall 

Removal of the annulus tympanicus 

Curettage of the eustachean tube 

Iinal reduction of the facial ridge and exenteration of the hypotympanic 
space 

Lowering of the floor and the anterior wall of the canal 

Inspection of the radical cavity 

Cutting of the flap 

Closure of the wound 


The Mastoid Incision and Exposure of the Cortex.—The incision 
starts at the center of the mastoid tip and is carried backward and 
upward over the mastoid cortex to a point about three fourths of an 


* Submitted for publication, July 5, 1930. 
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inch behind the center of the attachment of the external ear and then 
upward and forward to a point just above its attachment at the top. 
It is not necessary to cut the temporal fascia or muscle. The incision 
should be made through the periosteum to the bone; the periosteum 
anterior to the incision should be separated without tearing, since it 
subsequently forms part of the outer wall of the radical cavity. The 
cortex with the spine of Henle and the temporal ridge is then exposed. 














: —J 





Fig. 1—Cavity showing the complete radical mastoid operation. 


The membranous canal is also separated and a gauze retractor inserted 
into it and then out through the postauricular wound. This allows the 
external ear and membranous canal to be drawn forward on the face, 
giving a thorough exposure of the bony canal and mastoid. 

The postauricular wound is completely closed after the operation ; 
the incision is therefore carried well back over the mastoid so that the 
closure of the wound may be made over firm bone. It is not necessary 
to retract the periosteum posterior to the incision. 

Entrance to the Mastoid Antrum.—The average chronic case presents 
a thick sclerotic cortex. The initial opening is made with a gouge just 
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below the temporal ridge and behind the spine of Henle; the bone is 
removed in successive layers until the mastoid antrum is opened, a 
curet being used in the deeper part, if preferable, care being taken to 
avoid injuring the dura covering the cerebrum which forms the roof of 
this space, or the lateral sinus and dura over the cerebellum forming 
its posterior boundary. The outer portion of the posterior wall of the 
bony canal may be removed during this step, but the inner part should 
be allowed to remain until the antrum is opened. The position of the 
lateral sinus is extremely variable. Sometimes it will be an inch or 
more back of the canal wall, again it may be just at the spine of Henle; 
the dura at times will also dip quite low from the floor of the middle 
fossa. A low hanging dura and a very far forward sinus may make it 
necessary to remove part of the posterior wall of the bony canal in 
order to gain access to the antrum. 

When there is a small deep antrum with a marked sclerosis of the 
bone, it makes it difficult to find the entrance. One serious mistake 
is working too low in attempting to enter the antrum, thereby injur- 
ing the horizontal semicircular canal or the facial nerve. If too much 
«lifficulty is encountered in this step it is better purposely to expose a 
small area of dura in the middle fossa and follow the plate downward 
and forward into the antrum. In the average sclerotic case there is not 
much disease back of the antrum; however, if there is a necrosis of the 
structures in the mastoid, all diseased bone must be completely removed 
as in the simple mastoid operation. 

Removal of the Posterior Wall of the Bony Canal.—The two cavities 
consisting of the middle ear and the antrum are now joined by removal 
of the posterior wall of the canal where it bridges over the additus. 
The outer part of the wall may be removed by a chisel or a rongeur. 
The inner part directly over the additus should be carefully removed to 
avoid injuring the horizontal semicircular canal and the facial nerve. 

The additus should be located by a probe passed forward from the 
antrum into the attic, and the inner part of the bridge removed directly 
over this space. The use of a chisel for its removal should be avoided. 
A safe procedure is the removal of the inner part of the bridge from 
within outward by a rotating motion of a small Spratt curet. 

A probe passed forward through the additus into the attic will always 
lie on the horizontal semicircular canal at the bottom of the bridge; the 
facial nerve runs vertically downward from the horizontal semicircular 
canal along the bottom of the bone forming the posterior wall of the 
canal, leaving the bone at the stylomastoid foramen. It runs along on 
a plane about the same depth as the horizontal semicircular canal. This 
canal therefore constitutes a definite guide to the position and course 
of the vertical portion of the facial nerve. 
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Removal of Débris from the Middle Ear—At this stage the 
tympanum is usually filled with granulation tissue, blood and remnants 
of the ossicles and drum. The operator must have an accurate knowl- 
edge of the horizontal course of the facial nerve and position of the 
stapes to avoid injuring them when curetting the middle ear. The 
horizontal portion of the facial nerve traverses the upper and inner part 
of the internal wall of the tympanum through the fallopian canal, coming 
on to the wall just above and posterior to the entrance of the eustachean 





| 











Fig. 2.—Cavity of the radical operation, showing openings of the three semi- 
circular canals, oval and round windows, canal for the tensor tympani muscle 
and the canal for the horizontal and vertical portion of the facial nerve. 


tube and directly above the point where the ligament from the tensor 
tympani muscle joins the malleus. It runs backward and slightly out- 
ward in the horizontal plane, passing between the oval window below 
and the horizontal semicircular canal above and then turns immediately 
at right angles and runs downward to the tip along the floor of the 
posterior wall of the bony canal. It is visible through the thin walls 
of the fallopian canal, especially where it passes between the oval window 
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and the semicircular canal. Pressure from the curet along this portion 
is apt to result in facial paralysis. 

The stapes sets in the oval window at a point just below the anterior 
extremity of the horizontal canal and above and slightly behind the 
center of the promontory. 

The remnants of the ossicles should be carefully dislocated with a 
blunt pointed probe and lifted out with a small bayonet forceps; a ring 
curet is then inserted into the cavity about the center of the promontory, 
and carried down to the bottom of the middle ear and out along the 
floor of the canal, thereby avoiding the facial nerve and stapes. This 
is repeated with a frequent use of epinephrine, 1: 1,000, until a free 
view of the tympanum is obtained. 

Preliminary Lowering of the Facial Ridge.—After the posterior wall 
of the bony canal has been removed where it bridges over the additus, 
the remaining portion of the wall, running from the horizontal semi- 
circular canal down to the tip, is called the facial ridge. It may be 
reduced to a plane almost level with the horizontal semicircular canal, 
this canal acting as a definite guide as to the depth to which the bone 
over the facial ridge should be lowered. This ridge ordinarily divides 
the middle ear and mastoid into two cavities. It is therefore essential 
that it be reduced to the lowest limits of safety in order to obtain as 
nearly as possible one smooth and continuous cavity. The external 


part of the ridge may be removed with a small gouge or chisel; the 
inner part next to the facial nerve should be gradually shaved from 
above downward with a small Richards curet, the anesthetist carefully 
watching for twitching of the facial muscles during this step. 


Removal of the External Attic Wall——In many instances this step 
is not correctly performed. It necessitates the removal of a dense layer 
of bone along the floor of the middle fossa forming the roof of the 
external auditory canal. This bone should be gradually removed with a 
small gouge and curet until nothing is left but the thin dural plate 
forming the floor of the middle fossa. It is especially desirable that 
the removal of the solid bone at the root of the zygoma should be 
carried forward to a point parallel to a line forming the anterior wall 
of the middle ear. Failure to remove this solid bone at the root of the 
zygoma is one of the most frequent faults of the average radical operator 
and prevents the proper access to the roof of the radical cavity in the 
after-treatment. 

Removal of the Annulus Tympanicus.—The bony ring forming the 
attachment of the drum membrane should be thoroughly removed with 
a sharp Spratt curet. This applies especially to the rim of bone form- 
ing its attachment on the floor and anterior wall. The removal of its 
upper and posterior attachment is thoroughly accomplished with the 
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removal of the external attic wall and the reduction of the facial ridge. 
Failure to remove completely the attachment of the drum will frequently 
result in the formation of a secondary membrane which in the after- 
treatment materially interferes with the removal of the granulation 
tissue. 

Curettage of the Eustachean Tube.—The inner part of the tube com- 
municating with the middle ear is usually packed with granulation 
tissue. These granulations, including the diseased mucous membrane, 
should be thoroughly curetted away, the outer lip of bone forming the 
rim of the eustachean orifice removed and the tube cleansed with iodine 
and alcohol. Care must be taken to avoid fracturing the inner wall of 
the eustachean tube and injuring the internal carotid artery. 

A word of caution is necessary concerning the removal of the tensor 
tympani muscle and the processus cochleariformis. It will be noted that 
the base of the ligament which arises from the tensor tympani muscle 
is attached to the internal wall of the middle ear just below and slightly 
posterior to the point where the facial nerve starts its horizontal course 
backward through the fallopian canal. Attempting to curet the muscle 
at its termination or the ligament at its base is apt to result in injury 
to the facial nerve. 

Final Reduction of the Facial Ridge and Exenteration of the Hypo- 
tympanic Space.—In the posterior part of the tympanic cavity there is 
always a pocket formed by a ledge of the facial ridge overhanging the 
space just below the oval and behind the round window. Owing to the 
proximity of the facial nerve and stapes, the removal of the overhanging 
bone and the proper cleansing of this pocket represent about the most 
difficult step of the radical operation. The completion of this step is 
therefore purposely delayed until this time, so that the best possible 
access may be had to this area. A small tympanic probe with the tip 
bent at right angles may be used to estimate the extent of the over- 
hanging bone. The bone is then removed with a Richards curet, the 
ridge being gradually shaved down, with the face under careful obser- 
vation for twitching. After a small amount of the ridge has been 
removed, the stapes can be seen and injury to it avoided. 

The reduction of the facial ridge is carried downward to the junc- 
tion of the ridge with the floor of the middle ear. The floor of the 
external canal is then lowered until there is a complete obliteration of 
the hypotympanum. This allows perfect access and drainage to this 
space during the postoperative care of the wound. 

Lowering of the Floor and Anterior Wall of the Canal._—There is 
considerable variation in the normal contour of the bony canal. At times 
there will be a marked convexity in the floor and a curve of less extent 
in the anterior wall. The bone in the floor should be removed until it 
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slopes outward from the floor of the hypotympanum; the operator 
should remember the possibility of injuring the jugular bulb in the floor 
of the middle ear. Along with this step the bone forming the mastoid 
tip should be lowered practically to the digastric muscle. This allows 
the muscle and soft tissues to flatten out against the bone in the posterior 
part of the radical cavity and prevents the postoperative pocket fre- 
quently seen in these cases. It may be necessary to remove some of the 
anterior wall, the proximity of the articulation of the jaw being borne 
in mind. A flat, smooth anterior canal wall and floor are essential 
in the after-care of the tubal space and hypotympanum. 

Inspection of the Radical Cavity.—The different steps of the opera- 
tion are completed and a final inspection of the cavity is made. An 
effort should be made to have the bony planes, especially in the 
region of the mastoid and facial ridge, slope toward the central cavity or 
tympanum. This, together with the removal of the tip to the digastric 
muscle and the sloping of the floor of the external canal outward from 
the tympanum, offers the best opportunity of obtaining a self-cleansing 


cavity. 

When possible, all overhanging bone should be removed, sharp 
angles or projections of bone thoroughly smoothed and small pockets 
of granulations obliterated. These steps aid materially in obtaining 
the proper epidermatization and reduce to a minimum the postoperative 


care of the cavity after the proper healing has been obtained. 

Cutting of the Flap—rThe postauricular wound is completely closed 
at the conclusion of the operation, making it necessary to enlarge the 
membranous external meatus for the postoperative dressings. The 
enlargement of the meatus is called “cutting of the flap.” It 
is always made posteriorly in the concha. In order to insure a uniform 
opening of the correct size, its limits should be outlined on the skin in 
the concha with the point of the flap knife. The outline should be 
started at the bottom of the membranous canal, making a half circle 
backward and upward to a point from one half to three fourths of an 
inch in the concha, and then forward and upward to the roof of the 
membranous canal. 

The knife is then inserted through the concha (at the outer part of 
the half circle) into the mastoid cavity, the operator watching for the 
point of exit of the knife behind to see that the proper amount of post- 
auricular tissue is included in the flap. The incision follows the half 
circle outlined to the roof of the membranous canal and stops. The 
knife is then reversed and follows the lower half of the outline until it 
reaches the floor of the canal. The incision may be carried into the 
floor of the membranous canal, allowing the whole flap to turn up 
against the roof, or it may stop at the floor and the flap be divided in the 
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center, permitting the upper part of the flap to be placed against the 
roof and the lower portion against the floor. In either case the cartilage 
and soft tissues are dissected away and the remaining skin used to line 
part of the radical cavity. 

Closure of the Wound.—All bleeding is controlled with pressure or 
ligation ; the cavity is cleansed with iodine and alcohol, thoroughly dried 
and packed with small strips of iodoform gauze. The periosteum in the 
upper half of the postauricular incision is then closed with interrupted 
catgut sutures. This serves two purposes: It prevents postoperative 
drooping of the ear, and also permits suitable access to the roof of the 
cavity. The entire skin wound is then closed with clamps and a mastoid 
dressing applied. 

AFTER-TREATMENT 

The postoperative care of the wound is important. Epidermatization 
of the cavity, especially of the internal wall of the tympanum, without 
granulation tissue is the objective. The use of the skin graft is a 
valuable asset.. There is a difference of opinion as to whether a primary 
or a secondary graft should be used. I feel that a secondary graft is 
safer, and I prefer to allow the original dressing to remain in the 
cavity for five days and then to insert the graft. This avoids the 
secondary infection which follows the repeated packing of the cavity 
before the use of the graft. 

In either case the graft materially shortens the convalescence, and 
I believe better hearing results will be obtained by its use. If the graft 
is not used, after the fourth or fifth day, the wound should be cleansed 
and repacked for several days. The packing is then omitted and the 
wound irrigated every four hours with boric acid solution followed 
by drops of saturated solution of boric acid in alcohol. Every effort 
should be made to prevent the formation of granulation tissue. Epider- 
matization of the internal wall of the middle ear without granulation 
tissue insures the best possible hearing results. 


INDICATIONS FOR THE RADICAL OPERATION 


A review of the best surgical procedures advocated for relief from 
chronic aural suppuration during the last twenty years reveals the fact 
that in the early part of this period a large majority advised the radical 
operation. Later there was a gradual change with a progressive 
improvement in the sentiment toward the various modified radicals. The 
danger at present is that the pendulum may swing too far in that 
direction. 


During the whole period there was always the possibility of being 
misled by the overenthusiastic advocates of the operation, as well as by 
those who professed to believe that the radical operation is never indi- 
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cated. The old adage that the point of safety lies somewhere between 
the two extremes applies here. ; 

The temporal bone shows a wide variation within its normal anatomic 
limits from the small infantile type with a complete absence of cells or 
mastoid cavity to the large pneumatic bone with an extensive cellular 
development and mastoid cavity. There must necessarily be a marked 
variation in the degree of bone destruction encountered in the different 


cases. 

There may be an extensive destruction of the drum membrane and 
ossicular chain with little or no involvement of the mastoid structures, 
or the reverse may be true with an extensive destruction in the mastoid 


and the ossicular chain intact. 

It is evident that a different type of operation is indicated in these 
cases. It will therefore be impossible to employ any one particular 
operation in all cases, and it becomes a question of adapting the opera- 
tion to the disease. 

When there is little or no destruction of the ossicular chain, some 
otologists prefer to lower the posterior wall, allow the ossicles to remain 
and cut a flap. In these cases I prefer to perform a complete simple 
mastoid operation, open the aditus wide, expose the incus, remove all 
the granulations possible and treat the wound as a simple operation 
without lowering the wall or cutting a flap. I have occasionally pur- 
posely removed the incus and obtained a dry ear. 

When the malleus and incus require removal and the posterior wall 
of the canal is intact, I have been performing a new radical operation 
by completely exenterating the diseased structure in the mastoid and 
middle ear without removing the wall of the canal. This avoids the 
cavity and flap of the radical operation, and the hearing results are 
improved. 

For the extensive infections in which these modifications are not ade- 
quate a complete radical operation should be performed. The radical 
operation has a definite place in surgical otology, one that can never be 
replaced. Its technic makes it possible to obtain the most complete 
exenteration of the diseased structures. There will always be certain 
cases which demand this operation; there will be others in which a less 
extensive operation will suffice. The fact seems to be definitely estab- 
lished that both the radical operation and some of the more conservative 
procedures have their selective indications. 

In many instances the absence of symptoms other than the foul- 
smelling discharge makes it impossible to determine the extent of the 
necrosis before operation ; the best policy would seem to be to allow the 
degree of bone destruction in the individual case to dictate the type of 
operation and to be able to perform the one that seems to promise the 
best results. 
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The question of the postoperative recurrence of tonsil tissue is per- 
haps of greater importance now than ever before. This is so because 
of the increased number of physicians and general practitioners, as 
well as specialists, now performing tonsillectomies. Furthermore, the 
fact that tonsillar tissue that has recurred may be just as serious a 
focus of infection as the original tonsil makes this topic of vital 
importance. Repeatedly one meets with recurrences in instances in 
which one is positive that a perfect tonsillectomy was done. 

Several years ago, one of us (S.J. P.) and Grichter* examined 
tissues that were removed immediately after tonsillectomy from the 













margins of the operative site, and found that in 25 per cent of cases 





lymphoid structure was demonstrable. This lymphoid tissue varied 
from small collections of cells arranged sheetlike beneath the epithelium 
to accumulations in definite follicle formation with, at times, cryptlike 
structures closely resembling those of the tonsil itself. 

Spake * stated that if lymphoid tissue is left during operation either 
within the plica triangularis or retrotonsillaris or in masses between 
the tonsil and the base of the tongue it will generate new and increased 
lymphoid structures that will fill the tonsillar fossa within a few years. 
He added that the study of focal infection should never be considered 
without a study of the plicae and the nodules and lymph masses 
between the base of the tongue and lowermost portion of the tonsil. 
Baum * said that experience has shown that even the most careful 
removal is not a guarantee against the unexpected appearance of 
lymphoid tissue in the fossa or attached to the pillars following heal- 
ing of a tonsillectomy wound. These recurrences, he stated, are not 
due entirely to faulty technic, as there is extracapsular lymphoid tissue 
in the tonsillar fossae, in the pillars, in the plicae and between the base 
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of the tongue and the tonsil. According to McMurray * hypertrophy 
of lymphoid tissue of the hypopharynx, namely, that between the fau- 
cial and lingual tonsils, occurs frequently following tonsillectomy, 
sometimes in sufficient quantity to fill the lower part of the tonsillar 
fossae. Long ® also reported recurrences in the superior angle of the 
culdesac and at the base of the tonsil from excessive proliferation of 
lymphoid tissue. Roberts® stated that lymphoid tissue that may not 
be differentiated histologically from true tonsil is to be seen in many 
tonsillar fossae after apparently complete enucleation. Pierce’ men- 
tioned two types of recurrences, one originating from lymphoid tissue 
at the base of the tongue and often drawn up later by a contraction of 
the scar; and another in which a globular mass unconnected with any 
kind of tissue at the base of the tongue recurs and often may be seen 
in the middle of the fossae or even at the apex. From these various 
reports it appears that recurrence may appear almost anywhere in the 
fossae. 

It is true that many recurrences may be accounted for on the basis 
of poor technic. Most physicians have been responsible at one time 
or another for such results. If they are large enough, the recur- 
rences are often evident as early as forty eight hours following oper- 
ation. However, there is a large group of cases in which recurrences 
discovered months and years following good operative technic must 
be explained on some other basis. We believe that these may be 
accounted for by the hypertrophy, sometimes after the lapse of a long 
time, of microscopic extratonsillar lymphoid material, which is not or 
cannot be removed at the time of operation. The region in which this 
microscopic lymphoid tissue may be found is comprised of the plicae, 
the pillars and the region between the base of the tongue and the 
tonsil. 


THE PLICAE 
We shall first consider the plicae of the tonsil of which there are 


three: (1) the plica triangularis, (2) the plica supratonsillaris or semi- 
lunaris and (3) the plica retrotonsillaris. 


Briefly reviewing their anatomic development, the plicae are 
extensions of the so-called capsules which project beyond the rim of 
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45:226, 1924. 

6. Roberts, E. R.: The Tonsil Problem, Arch. Otolaryng. 6:565 (Dec.) 
1927. 

7. Pierce, Norval: The Tonsil Problem, Tr. Am. Laryng., Rhin. & Otol. 
Soc. 48 : 267, 1921. 
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the main tonsil mass and are covered with mucosa on at least one sur- 
face, according to Fetterolf.* The plica triangularis is a triangular 
web of tissue with its anterior side apparently attached to the anterior 
pillar, the posterior side extending downward and backward over the 
tonsil and its inferior portion inserted either in the side of the tongue 
or, in the case of a large fossa and a small tonsil, fading away inferi- 
orly. If it is not firmly attached, its tonsillar surface is likely to have 
a layer of lymphoid tissue between the fibrous and the deep mucous 
layers resembling any other portion of the capsule. It is present in all 
cases, although it may vary in size, and at times it requires persistent 
search to reveal it (Fetterolf). The plica supratonsillaris or semi- 
lunaris is the upper segment of the plica triangularis and unites the 
faucial pillars as they join the soft palate. According to Barnes,* the 
plica retrotonsillaris is inconstant. When present, it is continuous 
above with the apex of the plica triangularis, and with the same struc- 
ture below, if the inferior insertion of the plica triangularis extends 
to the posterior pillar. 

Histologically, the plicae are reduplicated folds of mucosa with 
their fibrous layers in apposition.” They are usually composed of four 
layers, that from within outward are found as follows: faucial epi- 
thelium, fibrous mucosa, fibrous mucosa and tonsillar sinus epithelium. 
A varying amount of lymphoid tissue sometimes with shallow crypt 
formation is developed in the third of these layers. This either may 
be a thin microscopic thickening, separated from the lymphoid tissue 
of the main bud of the tonsil at the root, or it may appear as a wedge- 
shaped mass of tissue the base of which is directly continuous at the 
tonsillar root with the lymphoid tissue of the main mass. 

In our investigation we took sections of the plicae from children 
ranging from 3 to 14 years of age admitted to the Children’s Memorial 
Hospital expressly for tonsillectomy. The technic consisted in the 
removal of the tonsils under ether anesthesia with the Beck-Mueller 
guillotine, followed by the removal of the lingual tonsil with the snare 
wherever it was well developed. Sections were taken from the plicae 
following tonsillectomy only in those cases in which the tonsil was 
removed in one maneuver with the so-called capsule intact. The sec- 
tions from the plica triangularis were taken as high and as near the 
anterior pillar as possible, so as not to include any of the lymphoid 


8. Fetterolf, G.: The Anatomy and Relations of the Tonsil in the Hardened 
Body, with Special Reference to the Proper Conception of the Plica Triangularis : 
The Principle and Practice of Tonsil Enucleation as Based Thereon, Am. J. M. 
Se. 144:37, 1912. 

9. Barnes, H. A.: The Tonsils, St. Louis, C. V. Mosby Company, 1914, 
chap. 2. 
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tissue lying between the base of the tongue and the lower pole of the 
tonsil. Sections of the supratonsillar and retrotonsillar plicae were 
taken from their middle portion. All sections were placed in formalde- 
hyde solution and later stained with hematoxylin and eosin. All 
patients were thoroughly examined one week following operation as a 
check on our technic. 

A total number of 155 sections were taken of which 76, or 49.03 
per cent, revealed definite lymphoid tissue. Of the total number of 
sections, 54 were from the plica triangularis, 57 from the supratonsillar 
plica and 44 from the retrotonsillar plica. On microscopic exami- 
nation 36, or 66.66 per cent, of the sections from the plica triangu- 
laris revealed lymphoid tissue; 19, or 30 per cent, of the sections from 
the supratonsillar plica were positive for lymphoid tissue, and 21, or 


Comparative Amounts of Lymphoid Tissue Found in Various Sites After 
Tonsillectomy 


Lymphoid 
Lymphoid Lymphoid Tissue, 
Total Tissue, Tissue, Per Cent 
Plica Number Positive Negative Positive 


Supratonsillar or semilunar. 57 { 38 30.00 
Infratonsillar or triangularis : 36 18 66.66 
Retrotonsillar «sta 2 23 47.77 


79 49.03 


47.77 per cent, of the retrotonsillar plicae disclosed this tissue. These 
figures are tabulated in the accompanying table. 

In twenty-two cases two sections were taken from each case, but 
from different locations and opposite fossae. Of these forty-four 
sections, seventeen were from the plica triangularis, fifteen from the 
plica supratonsillaris and twelve from the plica retrotonsillaris. On 
microscopic examination, twenty-six, or 59.09 per cent, revealed 
lymphoid tissue. In nine cases, or 40.92 per cent of the total, both 
sections contained lymphoid tissue; in eight cases, or 36.36 per cent, 
only one section of the two showed lymphoid tissue, and five cases, or 
22.72 per cent, showed neither section with lymphoid tissue. In one 
case three sections were taken, one from the retrotonsillar plica and 


two from the plica triangularis, one from each side, all showing lymphoid 


tissue. 

This investigation reveals the surprisingly large percentage of 
plicae showing definite lymphoid tissue deposits. Practically 50 per 
cent of all of the sections examined showed this tissue. This figure 
is almost twice as large as that reported by Grichter and one of us 
(S.J. P.) ' several years ago, who found 25 per cent of extratonsillar 
tissues containing lymphoid tissue. The finding of lymphoid tissue 
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in these extratonsillar tissues is nothing new. This was reported many 
years ago by Fetterolf, Barnes and others. However, the marked 
prevalence of lymphoid tissue in these plicae warrants calling the 
attention of the medical profession to these areas because of their 
possible importance as sources for secondary recurrence. The return 
of lymphoid tissues that all physicians have seen in the region of the 




















Fig. 1—Section taken from the plica triangularis, showing numerous lymphoid 
follicles. 


upper pole and the middle of the fossa cannot be explained by or 
attributed to neglected infratonsillar lymphoid tissue. With this 
known extratonsillar lymphoid tissue in the plicae, what are the posi- 
bilities for its development and hypertrophy following tonsillectomy ? 
For an understanding of this the embryologic development of the 
tonsil and plicae will be considered at this point. 
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The tonsil, according to Barnes,’ is: 


developed in a primary tonsillar fossa known as the sinus tonsillaris 
which is formed first by the dorsal elongation of the second pharyngeal pouch and 
later at the beginning of the third month of foetal life by the development of 
the palatal arches. The plica triangularis arises as a thin fold formed by the 
flattening of the tonsillar tubercle which is a small elevation lying posteriorly to 
the anterior arch. This fold extends backward from the faucial surface of the 
anterior arch and converts the sinus tonsillaris into a pocket and forms its 




















Fig. 2—Section taken from the plica supratonsillaris, showing a number of 
lymphoid follicles and a crypt cut on the bias. 


incomplete inner wall. The attachments of the fold are above to the superior 
part of the posterior arch, anteriorly to the anterior arch and below to the 
pharyngeal wall just about the base of the tongue. The crypts of the tonsil 
develop as solid epithelial sprouts which arise in the floor and outer wall of 
each fossa and grow outward into the surrounding fibrous tissue of the mucosa. 
These become hollow through degeneration of their central cells leaving a 
series of blind epithelial slits found in the mature tonsil. The lymphoid tissue 
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is developed entirely in the more superficial fibers of the tunica propria of the 
mucosa around the epithelial outgrowths. The deeper layers of the propria are 
pushed aside and condensed by this development and form the thin compact 
membrane, the capsule, which surrounds the lymphoid mass on all sides not 
covered by the epithelium. It is directly continuous with the propria of the 
surrounding mucosa. The fibrous trabeculae which extend from the inner side 
of the capsule into the lymphoid tissue have the same derivation. The root of 
the tonsil is formed by the outer wall of the sinus which is concerned in the 
development of the epithelial buds. As the tonsil mass presses more and more 
closely upon the walls of the sinus it finally bursts through the faucial opening of 
the sinus. As the tonsil pushes forward the plica triangularis may undergo a 
greater or less reduction at its inferior insertion. If no reduction takes place the 
tonsil is suspended as by a sling by the plicae leaving a deep fossa between the 
two both anteriorly and inferiorly. 


This brief presentation of the embryologic development of the ton- 
sil and its plicae shows what a considerable part the tissue which forms 
the plicae has in the development of the tonsil. The folds of tissue 
that form the plicae also give rise to the incomplete inner wall of the 
sinus tonsillaris from which the lymphoid tissue of the tonsil ultimately 
develops. With this in mind, is it not possible to conceive that the 
plicae after removal of the main tonsil mass revert to embryonic reac- 
tions and produce a hypertrophy of lymphoid tissue already normally 
present within the tunica propria of its submucosa? This develop- 
ment is exactly the same as that which occurs in the development of 
the lymphoid tissue of the tonsil itself. A procedure of this sort would 
require some time element which may explain the period of months 
or years before such returns take place. What the fundamental under 
lying factor for this lymphoid development is we cannot say. 

The plica triangularis is the most important of the plicae because 
it is always present and quite frequently well developed. There has 
been some question in the minds of many physicians as to the advis- 
ability of removing it at the time of operation. Fowler ’® gave several 
reasons pro and con concerning the removal of this plica. In favor 
of removing it with its mucous membrane are: (1) the removal of all 
sources of further infection and (2) an improved operative technic 
that removes the plica, because the incision is made at the edge of the 
palatoglossus muscle and thus gives a quick and easy approach to the 
capsule; all this makes for faster and simpler operation. His argu- 
ments in favor of leaving the plica and its mucous membrane are: 
(1) that changes in the voice will be prevented, especially in singers, 
and (2) that the cosmetic result is better and convalescence is more 
rapid and less painful. As to the likelihood of changes in ‘the voice 
taking place especially in singers because of a greater amount of scar 
formation when the plica is removed, we feel from personal experience 


10. Fowler, R. H.: The Advisability of Including the Plica Triangularis in 
Tonsil Removal, Laryngoscope 37:775, 1927. 
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that this danger has been overexaggerated. We have not seen severe 
scar contractions at the base of the tongue when only lymphoid tissue 
in the fossae and the plicae are removed. These contractions as a rule 
occur following injury to the underlying muscle. French,"* who pre- 
sented the procedure of expanded tonsillectomy some years ago in 
which infratonsillar nodules extending along the base of the tongue 
and the laryngopharynx are removed, has seen or heard of no pharyn- 
geal deformities, delayed healing or remote discomforts following this 
procedure in the eight years in which this operation has been per- 
formed. We have been removing the plica triangularis with the snare, 
following tonsillectomy with the Beck guillotine, for several years, as 
a routine, and have noticed no severe contractions or any unusual 
complications or delayed convalesence. The disadvantages in leaving 
the plica are far greater than the advantages. Permitting tissue to 
remain that has embedded in its layers variable amounts of lymphoid 
structure which later may recur to act as foci of infection oftentimes 
more serious than the original focus seems more important than the 
possible occurrence of a prolonged convalescence or a slight increase in 
scar tissue. The main purpose of the operation is defeated when 
tissue is left behind that can easily be removed at the time without 
harm to the patient. For those using the guillotine method for the 
removal of tonsils, it is wise to remember that the plica is usually not 
included when these instruments are employed. According to Hett,’* the 
plica triangularis if well developed may form an obstacle to the use of 
the guillotine. To remove this plica after tonsillectomy, we suggest put- 
ting it on the stretch by depressing the base of the tongue on the same 
side, and grasping the fold of tissue firmly, removing it with the snare. 
After its removal careful examination at times will reveal remnants of 
lymphoid tissue not previously seen at the base, and these can then 
be removed. For those using the method of dissection, nothing fur- 
ther is suggested as the plica triangularis is included in the ordinary 
methods. For those who do not wish to remove the entire plica fearing 
severe scar contractions claimed by several writers, the modified method 
suggested by Fowler *® may be used. This consists in leaving behind 
the upper two thirds of the mucous membrane of the plica attached to 
the anterior pillar, and removing the lower third with the infratonsillar 
nodules. On the other hand, if one wishes to be radical in removing 
the plicae, along with any infratonsillar lymphoid tissue present, the 


11. French, T. R.: Expanded Tonsillectomy, in Jackson, C., Coates, G., and 
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Fig. 3.—Section from the anterior pillar with a single isolated lymphoid follicle. 

















Fig. 4.—Section from the plica retrotonsillaris, showing a discrete follicle and 
the sheetlike distribution of lymphoid cells. 
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method suggested by French ** (expanded tonsillectomy) may be used. 
Any of these methods or combinations of them may be tried according 
to the discretion of the surgeon and the case involved. 

The question of the removal of the supratonsillar and retrotonsillar 
plicae is not so easily solved. They are frequently included in complete 
dissections, but may be left behind when the guillotine method is used. 
In these cases we have no suggestion to offer at this time, and trust 
that some simple procedure will be devised to take care of these struc- 
tures. 


COM MENT 


It has been our purpose in presenting this paper to call attention to 
extratonsillar tissues which often contain lymphoid tissue embedded in 
their layers, and which are frequently neglected by many in routine 
tonsillectomy. Furthermore, following tonsillectomy in which the 
main tonsil mass is apparently completely removed, in those instances 


in which the plicae are well developed, sites for possible. future lympli- 
oid hypertrophy are still left in nearly 50 per cent of all cases. When- 
ever these plicae are well developed, and this applies particularly to 
the plica triangularis, they should be removed separately. There is no 
method of tonsillectomy that insures the patient positively against the 
future recurrence of lymphoid tissue at the site of operation. This 
statement is based on histologic evidence of the presence of lymphoid 
tissue surrounding the immediate tonsillar site, and is confirmed in our 
minds from embryologic evidence that indicates that the tunica propria 
of the mucosa in this entire region contains lymphatic structures with 
marked tendency toward hypertrophy. The raw operative area is epi- 
thelialized by the surrounding mucosa which, with its tunica propria, 
grows down into it and retains in its new site the abilty to form lymph- 
oid structures. The cause for hypertrophy in some instances, and its 
absence in others, is due to constitutional and individual factors as yet 
not known. 
180 North Michigan Avenue. 





THE STATUS OF TESTS OF HEARING 


WITH A REPORT OF A SPEECH INTERPRETATION TEST * 


DOUGLAS MACFARLAN, M.D. 


PHILADELPHIA 


The tangle in which tests of hearing have been now shows signs of 
being unraveled. Single pitch tests with tuning forks have evolved with 
some otologists into a veritable perimetry of hearing, that is, the testing 
of this sense across a continuous hearing range or in octave steps. 
Those who know the audiometers recognize in them the ultimate hope 
of exactitude and ease in really testing hearing. Their present short- 
coming, outside the matter of expense, is their lack of an adequate 


method of testing bone conduction. Until this need is filled, it seems 
certain that aurists cannot abandon forks and thus be deprived of the 
information obtained from the comparison of air conduction and bone 
conduction. 

New light is being shed by the observations made with the mono- 
chord, the only instrument capable of testing hearing of high pitches by 
bone conduction as well as by air conduction. Those who have mono- 
chords are abandoning the Galton whistle. Many are certain that there 
will have to be a reconsideration of what is commonly called high tone 
deafness. 

Two great prospects are in view at present: 1. Men working in 
these fields are hoping for that ultimate education of the rank and file 
that will lead them to the adoption of a definite, known unit of hearing. 
Such a unit has been suggested by Fletcher and is being used by a 
number of otologists as well as by acoustic engineers. 2. Through the 
efforts of the American Federation of Organizations for the Hard of 
Hearing, the Bureau of Standards, Department of Interior, has agreed 
to analyze fork values as to exact pitch and dampening factor. This 
means that a figure can be obtained for each fork, which when multi- 
plied by the hearing time in seconds gives the exact percentage of 
normal hearing for that pitch. If a few forks in the range of hearing 
acuity are used, an excellent and useful perimetric picture can be had 
with little éffort. The reporting by otologists of observations in true 
percentage values would be a relief from the present unintelligible 
records. 

THE SPEECH TEST 

Great difficulties have been met with in evolving a satisfactory speech 
test. The stumbling block to exactitude with the old test was the 
inability to produce speech of known hearing values (intensities). Not 


* Submitted for publication, June 23, 1930. 
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only was speech recognized as a flood of sound frequencies and not 
only was it seen on analysis that each frequency had its own amplitude 
(thus each word varied greatly as to intensity or loudness), but there 
was always present as an intangible factor, the elements of interpre- 
tation of speech. First attempts at solving the problem were the use 
of words with known vowel characteristics (as to pitch) ; such were the 
lists of Wolff, Quix, Wajatschek, Morsak and Gradenigo. When 
Dayton C. Miller reported finding sixteen frequencies in one vowel, a 


(as in “father’’), it could be seen how crude the method was. Speech 
hearing tests were important nevertheless ; teachers in particular wanted 
to know the hearing to those sounds which the ear was most called 
on to hear. 

A really great stride was made when Sohier Bryant invented a 
phonograph speech test with mechanical control of the intensity. It is 
hard to understand at this date why this invention did not gain the 
attention it merited; perhaps it was too far ahead of its time. The 
instrument gave what was so much needed, an exact duplication of 
stimuli each time it was used. The electrophonographs ot the Western 
Electric Company, the Bristol Company and the Electrophone Company 
do no more. In certain cases the reproduction may now be better 
(in one instance it is all that could be desired), but in other instances 
the reproduction is still poor. 

There is one desideratum still unsolved in the speech test—the 
estimation and evaluation of central factors in hearing. Attention, alert- 
ness, eagerness, memory, general intelligence and their “likes” and their 
“opposites” play an enormous part in all tests of hearing, but especially 
in the speech tests. Unfortunately, one cannot examine hearing as 
objectively as though one were examining the fundus of the eye; one 
has to depend on the responses of those examined. 

Little has been developed concerning these psychologic aspects of the 
tests of hearing. The problem is most difficult, and despite much effort 
on the part of psychologists little of value has appeared. 

The necessity for more clear understanding of hearing perception 
as compared with the peripheral mechanism of hearing arises forcibly 
when the deaf child is brought to the otologist for examination and 
diagnosis. These children have usually little or no speech. The follow- 
ing questions arise: Were they born deaf? Is the deafness total or 
partial? Is the altered psychology that is present due to the deafness or 
is it an evidence of mental stigmas ? 

The first problem to solve is that of hearing. A number of visits 


to the office may be necessary before the timidity and apprehension of 
the patient are overcome. At times it takes many visits to train the 
patient in auditory attention and in responses that are purposeful and 
rational; in short, it takes some time and training to teach the child the 
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testing idea. Even when this is accomplished, the otologist may not 
be sure whether audition or tactile sensation is being reported. One 
simple technic to differentiate is that of testing the fork hearing after 
the tactile sense to the fork vibration has disappeared.* 

The test can be simply carried out by placing the handle of a sounded 
fork on the mastoid, and having the child raise his hand as long as he 
has fork sensation to report. When the child’s hand is dropped, the 
fork handle is placed in the external auditory meatus, and if hearing 
is being reported, the child will again raise his hand. The test has to 
be repeated a number of times with and without sounding the fork, in 
order to avoid errors of interpretation by either the patient or the 
physician. 

It may be impossible to elicit hearing responses to tests for single 
tones. Many children appear blank when tests for hearing single tones 
are made and yet they respond to the rhythm of phonograph music sent 
to them through an electric pick-up and receiver. It is obvious that if 
they can reproduce the rhythm, they hear the rhythm. In such cases it 
is possible to reawaken considerable residual hearing and to educate 
hearing. 

As these children have never used language, it is absurd to test them 
with the 4 A audiometer record, which gives out speech numbers. 
Their degree of loss of hearing can be roughly estimated if a record 


of simple rhythm, amplified through two tubes is used and is controlled 
by an audibility meter which reads in loss of sensation units. 


After familiarity and interest are aroused in the patient, more can 
be obtained from the tests for single tones, and it is then reasonable to 
use them, for testing with the simplest stimuli obviously reduces the 
factor of interpretation. 

Single tones of the fork, monochord or audiometer may be used, and 
simple vowel sounds may be sent out over the phonograph circuits. 

As to the testing of these children or of adults who have had hearing 
and who know language, it is apparent that language may be used as 
a testing stimulus. 

It must be constantly borne in mind that the hearing response to 
language does not necessarily correspond with the hearing performance 
to single tone tests. To one who makes these comparative tests on 
every patient this fact will be convincing. The patient may hear speech 
well and tones poorly or hear tones well and speech poorly. 

With the speech test, the perception sphere and interpretation sphere 
are intimately bound to the hearing sphere. Since the former spheres 
are capable of education and training, and since the latter probably is 


1. Macfarlan, Douglas: Distinguishing Between Tactile Sense and Audition 
in the Deaf Child, Arch. Otolaryng. 5:507 (June) 1927. 
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not, it will appear rational to select test words of common knowledge 
and familiarity and experience. 

A useful list which largely minimizes the factors of memory and 
education is one that is composed of the most commonly known and 
used monosyllabic words : * 


a add ask air all am an 
and any are arm as at back 
bad ball bank be bed been best 
big bear black bird blow blue body 
book both box boy bring build burn 
but buy by eall came can care 
cause child clear close cold come corn 
cross eut dark day dead dear death 
deep did die do does done door 
down draw drink drive drop each ear 
earth east eat egg end eye face 
fair fall far fast fear feel feet 
few flela fill find fine fire first 
five floor fly food foot for form 
four free fresh friend from front full 
gave get girl give glad £0 God 
gold great green grow had hair half 
hand hard have has he head hear 
heart help her here high hill him 
his hold home hope horse hot hour 
house how I if in is it 

its just keep kill kind king know 
known land large last late laugh law 
lay lead leave left length less let 

lie lip light line live long look 
lost love low made make man many 
mark may me mean meet men might 
mill milk mix mind mine miss month 
more most move much must my name 
near need new next night no north 
not now of off old on onee 
one or our out own part pass 
pay peace place plain plant play please 
point poor port quick rain raise reach 
read red rest rich ride right read 
rock roll room round run said sail 
same save saw say sea see seem 
seen send sent serve set shall she 
strip short should show side sight since 
sing sit six so soft some son 
soon sound south speak spring stand start 
state stay step still stone stop strong 
story street such sun sure sweet take 
talk tell ten than thank that the 
their them then there these they thing 
think third this those though thought three 
through till time to too top town 
train tree true try turn up us 
voice wait walk wall want war warm 
was watch way we week well went 
were what when where which while white 
who whole why wide will wind wish 
with wood word work world would write 
year yet you young your 


2. Macfarlan, Douglas: The Voice Test of Hearing, Arch. Otolaryng. 5:1 
(Jan.) 1927, 
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I have made a phonograph record of selected words from the fore- 
going list. This has been found useful in testing the hearing of the 
preschool child of 3, 4 and 5 years of age. The intensity of the record 
may be gradually reduced to the point at which the child starts to miss ; 
this level is his hearing threshold. 

In this test the child recites the words heard and does not write 
them as in the 4 A audiometer test. It is obvious that the recitation 
allows much more attention to hearing. The examiner should, however, 
write down the child’s responses and compare them with the key. As 
the record is being made, the examiner notes on the sheet the levels of 
intensity. In marking the sheet while comparing the child’s report with 
the key, it is advisable to grade the responses as to correctness of vowel 
sounds and consonant sounds. For example, the word “bat” has two 
consonant sounds and one vowel sound, any one of which may be mis- 
interpreted, distorting this word into another word. Thus, “bat” 
reported as “cat”’ would be only one-third wrong. 

The marking of the sheet may be brought to a further refinement if 
one wishes to bother with considering that interpretability of words 
depends four times as much on the hearing of the consonants as it 
does on the hearing of the vowels. 

Group testing of the preschool child by this method may be done 
with the level of intensity set at a liberally audible point. The children 


are roughly sorted as to whether they hear or do not hear at this hearing 


level. 

It is interesting to note that since school performance has been 
closely correlated with good heariny. teachers, parents and otologists are 
beginning to appreciate the importance of a small loss of hearing. 
Speaking in figures, one may say that from a 45 to a 50 per cent loss 
of hearing for speech means a person who cannot hear or understand 
speech. Usually a patient with this loss is incapable of being helped 
by aids to hearing. An 18 to 20 per cent loss of hearing signifies a 
person who is severely handicapped at understanding voices at a 
conversational distance (from 6 to 9 feet). This person will have 
most confusion when a number of people are speaking at once. The 
patient with 18 per cent loss will invariably show the developing 
psychosis of deafness. 

The smallest degree of loss (from 6 to 9 per cent) usually causes a 
child to have difficulty with his school work. The strain of trying to 
hear is considerable. He is apt to be fretful, cranky, sensitive and 
mischievous, and it is a common experience to find that this behavior is 
entirely altered when hearing is restored. 

Deafness is an affliction that cannot be seen; its importance can 
be appreciated only by either the experience of becoming deaf or by a 
careful visualization of the handicap. 





SUBCUTANEOUS MIXED TUMOR OF THE FACE 
NOT ASSOCIATED WITH SALIVARY GLANDS * 


ALEXANDER BRUNSCHWIG, M.D. 


CHICAGO 


The so-called mixed tumors are characterized by epithelial cells of 
various types arranged in masses, strands and alveoli and a dense 
hyaline or myxomatous stroma which often includes cartilage or even 
bone. These are generally regarded as typical neoplasms of the salivary 
glands, particularly of the parotid ; but they are also encountered in other 
parts of the body, especially in the kidneys and genital tract. 

Mixed tumors occurring about the face and buccal cavity not asso- 
ciated with the large salivary glands have been described in the soft 
palate by Coenen,’ D’Aunoy * and others ; in the tongue by Brunschwig ; * 
in the orbit and lacrimal glands by von Graefe,* Barbezat,® and Ver- 
hoeff.© Subcutaneous mixed tumors also occur about the face, but are 
not commonly recognized and hence are not usually considered in the 
differential diagnosis of small superficial nodules. A review of the litera- 
ture would indicate that these tumors in the face are uncommon, but 
as Moulonguet and Peynet* have shown, a routine histopathologic 
examination of all small nodules removed from the face would reveal 
that they are by no means rare. Wood ® described four cases of mixed 
tumor in the lips and one in the cheek, while Lenormant, Duval and 
Cottard * collected twenty-four cases in the lips and nine in the cheeks. 


* Submitted for publication, July 14, 1930. 

* From the Department of Surgery, University of Chicago. 
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Volkmann*® described one case on the side of the nose; Konig ™ 
described a case of mixed tumor at the tip of the nose and von Pagen- 
stecher ?* observed one near the inner canthus of the right eye. In 
Moulonguet and Peynet’s’ series of seven cases, one occurred on the 
chin in the midline, two on the forehead in the midline, one on the cheek 
and three near the base of the nares. 


Since mixed tumors (in reality a variety of basal cell carcinoma) 
are potentially malignant, their recognition is obviously of utmost 
importance. A macroscopic diagnosis is not possible, hence the great 
value of routine histopathologic study of all subcutaneous nodules 
removed, regardless of how benign their appearance at operation. 


The following case is an example of the usual incidental diagnosis 
of subcutaneous mixed tumor of the face. 


REPORT OF CASE 


History —H. W., a man, aged 26, a student, whose personal and family 
history were unimportant, was admitted to the University Clinics on April 4, 
1930, for removal of a small, firm, rounded, subcutaneous nodule just above 
the central portion of the left superior orbital margin. This small mass was 
discrete and movable in the deep tissues, but was attached to the overlying normal 
skin. The patient stated that before June, 1929, he had not noticed this nodule, but 
that since that time it had gradually increased to its present size, about 1 cm. in 
diameter. No symptoms were referred to the mass, and its removal was desired 
simply for cosmetic effect. 

Operation and Course-——The nodule was excised under local anesthesia and 
found to be well encapsulated but firmly attached to the overlying skin. Its 
firm, whitish appearance gave the impression that it was a fibroma. 

The patient was seen two weeks after operation; the wound had healed, but 
because of the histologic observations, he was referred for roentgenotherapy He 
was given 720 roentgen units over an area the size of a twenty-five cent piece, a 
somewhat larger site than that previously occupied by the neoplasm. This was 
done at one sitting; temporary epilation of the eyebrow ensued. 


Pathologic Study—Gross: The specimen (already fixed in formol-alcohol 
solution) consisted of a spherical nodule 1 cm. in diameter. Its external surface 
was dull, gray, coarsely lobulated, and seemed to be encapsulated. The fresh 
surfaces glistened and were mottled dark and light gray, with scattered small 
hemorrhagic spots. 

Microscopic: The sections (stained by hematoxylin and eosin) were from an 
encapsulated epithelial neoplasm. The epithelial cells varied considerably in type 
and size. There were large compact masses of small polyhedral and fusiform cells 


10. Volkmann: Ein neuer Fall von Cylinder-Geschwiilste, Virchows Arch. 
f. path. Anat. 12:293, 1857. 

11. Kénig, quoted by Dick: Ueber ein Zylindrom der Haut, Centralbl. f. allg. 
Path. u. path. Anat. 23:946, 1912. 

12. von Pagenstecher: Beitrag zur Geschwiilstelehre, Virchows Arch. f. path. 
Anat. 45:490, 1869. 
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with hyperchromatic nuclei. Within these masses were occasional large or small 
rounded spaces which contained a small amount of finely granular, precipitated 
material. Alternating with this formation were areas of irregular alveoli lined 
by epithelial cells which varied from the flattened to the tall columnar type. 
Between the alveoli were anastomosing cords of cylindric or polyhedral cells. 


Fig. 1.—Section through a subcutaneous mixed tumor of the face showing the 
alveolar space lined by (A) tall columnar epithelium, and (28) cuboidal epithelium ; 
(C) cells arranged in anastomosing cords and (D) masses; (£) a large space in 
the central portion of the tumor into which projects (/) a coarse hyaline papillo- 
matous process covered by a double layer of epithelial cells; % 125. 


Regardless of type, the larger the cells, the more vesicular were the nuclei. There 
were a number of very large cells with large, rounded vesicular nuclei scattered 
throughout the sections. Several tumor giant cells were also present. Occasional 





° 
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mitotic figures were seen. The stroma varied considerably in amount from one 
field to the next, but throughout the sections were many areas of myxomatous 
tissue in the meshes of which were small masses and short strands of epithelial 
cells. Some of these cells occurred singly, were rounded or fusiform, and 
morphologically resembled mesodermal cells. Fine connective tissue cells were 
also present with scanty cytoplasm, small thin nuclei and branching processes. 
The interstitial, precipitated, mucinous material stained lightly with hematoxylin. 


Fig. 2.—Section from the same tumor showing area of (G) myxomatous stroma 
throughout which are scattered (H) epithelial elements in small masses and 


strands; x 100. 


In the central portion of the tumor was a large elongated and irregular space 
partially filled with blood and coagulated granular material. Projecting into this 
space were a few small, coarse papillomatous processes, composed of dense fibrous 
tissue and covered by a double layer of cuboidal or flattened epithelium. Mallory’s 
connective tissue stain showed the parenchyma of the tumor to be subdivided into 
rather large lobules by thin anastomosing fibrous tissue septums. 


Diagnosis —The diagnosis was mixed tumor (subcutaneous). 
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HISTOGENESIS 


At one time mixed tumors were considered by many to be of endo- 
thelial origin, but the classic work of Krompecher,’* now generally 
accepted, has definitely established their epithelial nature. This author 
studied a large series of neoplasms with typical basal cell carcinoma on 
the one extreme and mixed tumor on the other. All stages of transition 
from basal cell carcinoma to mixed tumor were demonstrated in this 
series. Even the cartilage, sometimes present in mixed tumors, was 
shown to be derived from epithelial cells (metaplasia). 

Other theories for the origin of mixed tumors, especially in the 
face, have been put forth. Cunéo and Veau ** considered mixed tumors, 
especially those containing cartilage, as derived from remnants of 
Meckel’s cartilage. This would hardly explain their occurrence in the 
midline of the forehead and about the nares. Verneuil,’® Planteau *® 
and, recently, Masson and Peyron™ derived these tumors from acini 
of the salivary glands and from the interstitial tissue also, both taking 
part in the neoformation. Hinsberg ** and Chevassu ’® supported the 


theory of displaced anlage or embryonic inclusions, the subsequent 
development of which into mixed tumors is due to their unnatural 
position and other factors influencing the cells. Chevassu even coined 


the term “enclavome” for these neoplasms. 

As Ewing *° stated, however, “no single source of the mixed tumor 
meets all requirements.’”’ While Krompecher’s '* work appears to have 
a more substantial basis, the theory of embryonic inclusion would best 
account for the presence of these tumors in young subjects, especially 
in infants (Heinecke ** and Moulonguet). 

13. Krompecher, E.: Zur Histogenese und Morphologie der Mischgeschwiilste 
der Haut sowie der Speichel- und Schleimdriisen, Beitr. z. path. Anat. u. z. allg. 
Path. 44:51, 1908. 

14. Cunéo, B., and Veau, V.: Sur l’origine brachiale des tumeurs mixtes 
cervico-faciale: Branchiomes cervico-faciaux, XXIII Congrés internat. de méd., 
Paris, 1900, Section de chirurgie générale, p. 278. 

15. Verneuil, quoted by Moulonguet and Peynet (footnote 7). 

16. Planteau: Contribution a l'étude des tumeurs de la parotide, Thése de 
doct., Paris, 1876. 

17. Masson and Peyron: A propos des tumeurs mixtes des glandes salivaires ; 
specificité cellulaire et tumeurs mixtes, Bull. Assoc. frang. p. l'étude du cancer 7: 
219, 1914. 

18. Hinsberg, V.: 3eitrage zur Entwickelungsgeschichte und Natur der 
Mundspeicheldriisengeschwiilste, Deutsche Ztschr. f. Chir. 51:281, 1899. 
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Company, 1928, p. 775. 
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6:239, 1913. 
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DIFFERENTIAL DIAGNOSIS 


As indicated before, subcutaneous mixed tumors are not diagnosed 
in the gross. Microscopically, there should be no difficulty in the 
diagnosis. Certain tumors, however, must be differentiated. 1. Basal 
cell carcinoma, with multiple cysts and dense hyaline stroma, is charac- 
terized by the rather uniform appearance of the small epithelial cells, 
their “palisade” formation in the periphery of the cell masses and the 
occasional hyaline pearls. 2. Adenomas of the sebaceous glands are 
usually multiple and confined to the head and neck. They are composed 
of anastomosing cords or cylinders of cells, the outer portions of which 
exhibit small columnar cells, whereas the central portions contain large, 
fat-filled cells the decomposition of which forms the sebaceous material. 
3. Adenomas of the sweat glands are also multiple and are characterized 
by closely packed tubules forming the so-called spiradenomas. The cell 
cords may or may not have lumina, but are usually limited by a basal 
membrane. Cystic or papillary cyst structures may be present. 4. 
Adenocystic epitheliomas (Brooke) are also multiple small tumors 
“dominated by the presence of embryonal epithelial cells arranged in 
cords, masses and alveoli and of groups of concentric hornified epithe- 
lium enclosing homogeneous material. The squamous cells in concentric 
form undergo extensive hornification or calcification and these structures 
may compose the bulk of the tumor” (Ewing). 

There may be difficulty in deciding whether or not a given case is a 
mixed tumor. Multiplicity of lesions immediately speaks against mixed 
tumor. Basal cell carcinoma, on the other hand, develops almost exclu- 
sively in middle or advanced age, while mixed tumors are common in 
children and young adults. The former also ulcerate early in their 
course, forming shallow lesions ; mixed tumors are mainly subcutaneous 
and usually do not ulcerate. 


PROGNOSIS AND TREATMENT 


As stated, mixed tumors are potentially malignant. In a large 
series of mixed tumors of the salivary glands, Heinecke and Wood 
found over 25 per cent to be clinically malignant. No large series of 
subcutaneous mixed tumors of the face is available for statistical study. 
On the other hand, existing records indicate that they are less likely to 
show malignant degeneration than mixed tumors in the salivary glands. 
In Moulonguet and Peynet’s series of sixteen cases, all the tumors seemed 


benign; however, some developed rapidly, and would certainly have 
caused extensive local destruction if left untreated. No recurrence after 


operation is mentioned. Paus, in a series of seventy-six mixed tumors 
of the face, including the salivary glands, found six cases in the lips. 
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There was a recurrence in one of these after operation. Volkmann * 
observed a female patient, who ten or fifteen years previously had been 
struck on the right side of the nose. A small excoriated lesion developed 
shortly afterward and persisted. Finally, rapid growth with extensive 
ulceration occurred, involving the whole right side of the cheek and of 
the nose and completely destroying the right orbit without, however, 
metastasizing to the regional lymph nodes. Histologic examination of a 
portion of the tumor showed it to be a cylindroma (type of mixed 
tumor). 

Once a nodule removed from the subcutaneous tissues is found to 
be a mixed tumor, a second operation is entirely justifiable if there is 
reason to believe that any portion of it remains in situ. Prophylactic 
irradiation of the site of the tumor is also a precaution to follow in the 
routine of treatment. A definite conclusion can never be made as to 
the future course of a mixed tumor, for experience has shown that in 
all instances of malignant mixed tumors, malignant degeneration was 
preceded by a long or a short period of benign development. 


SUMMARY 


1. A case of subcutaneous mixed tumor of the face is reported. 
According to the literature, these are uncommon. Since macroscopic 


diagnosis is not possible, a routine histologic examination of all subcu- 


taneous nodules removed from the face at operation would, no doubt, 
reveal a much greater incidence of this condition. 

2. Mixed tumors are potentially malignant and when present should 
be treated as such by thorough excision and prophylactic irradiation of 
the site occupied by the neoplasm. 

3. Since, therefore, many apparently benign nodules about the face 
may be potentially malignant neoplasms, their removal is recom- 
mended on the slightest pretext. 


22. Volkmann, R.: Ueber endotheliale Geschwiilste zugleich ein Beitrag zur 
den Speicheldriisen- und Gaumentumoren, Deutsche Ztschr. f. Chir. 41:1, 1895. 





HERPES ZOSTER OTICUS 
REPORT OF A CASE WITH FACIAL PARALYSIS * 


T. W. BUCKINGHAM, M.D. 
BISMARCK, N. D. 


Herpes zoster oticus with facial paralysis is a comparatively rare 
condition. Ramsay Hunt,’ who investigated this condition in 1907, 
succeeded in collecting only sixty cases from the literature at that time. 
Since then a dozen more cases have been reported by various observers.” 

Herpes zoster appears to be essentially a hemorrhagic inflammation 
of one or more posterior root ganglions. It is of unknown etiology and 
is manifest clinically by pain and a vesicular skin eruption in the area 
supplied by the affected ganglions and afferent nerve. Although it more 
commonly affects ganglions of the spinal cord, it is a well known 
clinical fact that the sensory ganglions of certain cranial nerves that 
are embryologically analogous to the spinal ganglions may similarly be 
affected, such, for example, as the geniculate and gasserian ganglions. 

Although the facial nerve is essentially motor, there is associated 
with it during its course through the fallopian canal, a sensory nerve 
component known as the nerve of Wrisberg, or intermediate nerve. 
The afferent fibers of this nerve, which Hunt proved to be the sensory 
supply of the skin of the auricle and external auditory canal, terminate 
in the geniculate ganglion, which is likewise located in the fallopian 
canal. This ganglion may thus be regarded as the posterior root gang- 
lion of the nerve of Wrisberg. 

A zoster infection of the geniculate ganglion causes the typical 
herpetic eruption of the skin area supplied by it. In the otic involve- 
ment, this includes the external canal and auricle, and there is associated 
the usual severe pain of herpes zoster. Owing, however, to the peculiar 
anatomic arrangement of the affected ganglion, which lies in contact 
with the facial nerve, both encased in a bony, unyielding canal, it is 
reasonable to suppose that the inflammation may extend by direct con- 
tact to the facial nerve, causing a neuritis of varying intensity with 


* Submitted for publication, June 1, 1930. 
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functional derangement evidenced by varying degrees of facial paralysis 
on the affected side. 

Hunt demonstrated the correctness of this supposition in one of 
his patients suffering from herpes zoster and facial paralysis who died 
from an intercurrent infection on the eighty-seventh day following the 
onset. Histologic examination showed marked degenerative changes 
in both the geniculate ganglion and the facial nerve. 

It is interesting to note that the eighth nerve, which is likewise 
closely associated with. the seventh and the nerve of Wrisberg in its 
course through the temporal bone, may be similarly affected, causing 


hypacousis and tinnitus and, in severe cases, marked disturbances of 


equilibrium. Nineteen of the sixty cases collected by Hunt gave evi- 
dence of involvement of the eighth nerve. 

Hunt proved also that herpes zoster affecting primarily the gas- 
serian ganglion, or the ganglions of the second and third cervical nerves, 
with herpes of the face and upper cervical and occipital regions respec- 
tively, may likewise be complicated by facial paralysis, which he explains 
as follows: “As the gasserian, geniculate, and upper cervical ganglia 
form a continuous chain of cutaneous zones, so the ganglia may be 
regarded as forming anatomically a ganglionic series.” 

The pathologic process of zoster is such that while the inflammatory 
process is centerd in one ganglion, other ganglions either above or 
below the central focus may also show inflammatory changes to a greater 
or less degree. Thus, in a case of facial zoster resulting from primary 
inflammation of the gasserian ganglion, the geniculate may be affected 
to a sufficient extent to cause a facial paralysis. Again, in herpes oticus 
resulting from primary inflammation of the geniculate ganglion, there 
may be associated more or less infection of the gasserian ganglion; it 
may not be sufficient to produce a skin eruption of the face, but enough 
to produce neuralgic pain in the region supplied by the maxillary nerve. 
Whether the latter syndrome is represented by the case described here, 
or whether the facial pain was due to aural inflammation alone, is 
difficult to determine. 

The duration of a zoster eruption is the same as that of herpes appear- 
ing elsewhere on the body. In most cases the eruption has entirely dis- 
appeared in three or four weeks from the time of onset. The duration 
of the facial paralysis is variable. It may be evanescent, persisting for 
only a few weeks; on the other hand, it may continue for over a year 
and in some cases results in a permanent deformity. 


REPORT OF A CASE 


A married woman, aged 32, called me to her home on Jan. 24, 1930, because of 
severe earache on the right side which had continued for three days; it was very 
severe, especially at night. There was no tinnitus or impairment of hearing and 
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Fig. 1.---A patient with herpes zoster oticus with facial paralysis. 











Fig. 2.—Right ear of the patient in figure }. 
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no discharge. She complained also of severe pain over the right side of the face, 
centering in the parotid region. The pain was so intense that for two days she 
had been confined to bed. There was nothing in the past history that threw any 
light on the present attack, except that ten days previous to the onset she had 
suffered from a severe cold in the head. 

The tonsils had been removed in 1919. Examination revealed a marked 
dermatitis involving the right auricle and external meatus. The skin was much 
infiltrated, so much so as to resemble erysipelas except for the absence of the 
typical raised border. The skin lining the external meatus was inflamed and with 
swelling sufficient to obliterate its lumen. Both drum membranes appeared normal. 
On the right, the preauricular glands were enlarged and tender. There was no 
mastoid tenderness or edema. Movement of the auricle caused intense pain. 
Examination revealed nothing that seemed to have clinical significance about the 
upper respiratory passages. The general physical condition seemed good, except 
for rather marked obesity. 

The external canal was packed lightly with plain gauze saturated with 5 per 
cent phenol glycerin solution, and the patient instructed to apply dry heat. The 
following day the pain in the ear extended over the right side of the face and, 
in addition to the induration of the auricle, a number of small vesicles appeared 
over this region and in the external meatus. The following day the patient com- 
plained bitterly of the severe pain she had suffered the previous night, and the 
vesicles were larger. The next day the condition had improved; a few of the 
vesicles had ruptured. 

On Jan. 30, 1930, the patient reported that she found it impossible to close the 
right eye. The aural pain during the previous three days had been quite severe. 
She was found to have a complete facial paralysis of the right side. The inflam- 
mation of the auricle and external meatus had appreciably subsided. There was 
no clinical evidence of mastoiditis, and the roentgenogram of the mastoid was 
negative. 

A dermatologist who saw the case at this time pronounced the aural vesicular 
eruption typically herpetic, and the diagnosis of herpes zoster oticus with facial 
paralysis was made. 

On February 10, the patient was seen again and stated that she had suffered 
severe pain in the right ear and over the right side of the face for several days. 
She was worried about the facial paralysis. The vesicular eruption had entirely 
disappeared, and only a slight amount of discoloration and swelling remained. 

The patient was seen on February 22, There was no pain in the ear at this 
time. The facial paralysis seemed slightly improved. She was troubled with the 
sensation of dryness in the right eye. She was last seen on May 15, when the 
facial paralysis still persisted. 





ROENTGEN DIAGNOSIS OF DISEASE AT THE BASE 
OF THE SKULL* 


R. POMERANZ, M.D. 


NEWARK, N. J. 


The roentgen diagnosis of intracranial disease is one of the most 
difficult chapters in diagnosis. This can be easily understood when one 
considers the manifold structures of various densities, but of vital 
importance, accumulated in the small space of the cranium. Not only 
the anatomic position of the organs but also their anatomic variations 
add to the difficulties. It is therefore not surprising that the early 
roentgen diagnostic work of many authors was incomplete and disap- 
pointing. A systematic development of this branch of science was 
originated by Schiiller* in Vienna, in 1912. The vast material of the 
Viennese psychiatric clinic of Wagner-Jauregg, in conjunction with the 
excellent help of Holzknecht’s roentgen institution, helped to achieve 
this success. The foundation laid down by Schiiller needed further 
building, particularly in the branches of medicine, as in otology, neurol- 
ogy and ophthalmology. Great progress to this effect has been made 
in recent years by Bertolotti, Olivecrona, Stenvers, Mayer and others. 
The most prominent of all these workers is E. G. Mayer, the assistant 
of Professor Holzknecht in Vienna. He not only has introduced new 
positions in technic, but also, by attacking the difficult problems from 
different angles, has achieved remarkable results in interpretation. 


GENERAL PRINCIPLES 


The roentgen diagnosis of skull and intracranial diseases requires 
precision in technic and logical deductions from the roentgen observa- 
tions. I consider as ideal the combination of an exceptionally large 
clinical and roentgenologic knowledge. This is achieved, however, only 
in rare instances. A happy medium for the average physician would 
be the cooperation of the clinician with the roentgenologist. For this 
purpose it is not sufficient to refer the patient to the roentgenologist 
with a slip of paper stating “examine for intracranial disease’’; it is 


necessary—and this is of prime importance—to say where to look for 


disease in the cranium, and to give all the clinical data available. The 
clinician should know the limitations of the roentgen method ; the roent- 
genologist, on the other hand, should know the proper value of the 
clinical symptoms, using them as a guide in technic and interpretation. 


* Submitted for publication, June 2, 1930. 
1, Schiller: Roentgen Diagnosis of Diseases of the Head, Vienna, Alfred 
Hélder, 1912. 
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In conclusion, when the roentgen examination has been completed, the 
clinician and roentgenologist should have a consultation, talking over 
and weighing both clinical and roentgenologic observations. In this 
manner the best results will be achieved for both the patient and the 
physician. 

The following general principles are outlined by Mayer. 


The basic requirements for this type of work can be divided into 
three headings : 

1. Methods of Examination.—To know which method to use, one 
must know which parts of the skull are to be examined, in which view 
they can be demonstrated best, what limitations are set by technic and 
what limitations by the condition of the patient. 

2. Description of the Roentgen Observations.—A complete descrip- 
tion should be given of observations made on recent roentgenograms. 

3. Interpretation of the Roentgen Observations—F¥or the proper 
interpretation, one should be familiar with the normal views in standard 
projections. One should know the variations from normal that may 
be due either to failure of technic or to variation of projection or anat- 
omy. In cases in which the changes are recognized as pathologic, one 
should have a conception of the pathologic anatomic changes underlying 
the roentgen observations, and should be able to correlate the roentgen 
observations with the clinical symptoms. As can be readily seen, these 
principles require precision, power of observation and versatility on the 
part of the roentgenologist. 

With these rules in mind, our task is to further the diagnosis of 
intracranial basal or near-basal tumors by visualization and proper inter- 
pretation of the bony changes of the skull, particularly of the base of 
the skull and of the sinuses. For this purpose I shall go over the impor- 
tant facts in the normal anatomy of the base of the skull. 

Experience has shown that in the presence of basal tumors the patho- 
logic observations are most frequently made in the sella and pyramids. 
Next in frequency are the small wings of the sphenoid with the optic 
canal and then the large wings of the sphenoidal bone with the foramina. 


TECHNIC 
For a general survey of the main structures at the base of the skull 
two views are necessary: one in the frontal direction and the other in 
the sagittal direction. The lateral view taken in the frontal direction 
will, as a rule, disclose the changes of the sella, the general type of 
the skull, the thickness of the flat bones and their digital impressions. 


2. Mayer: Fortschr. a. d. Geb. d. R6ntgenstrahlen 35:187, 1927; 38:619 
and 1079, 1927; Réntgenpraxis 1:1 and 667, 1929. 
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It sometimes occurs that the anterior clinoid processes are obscured by 
each other; then another view taken in a slightly (5 degrees) inclined 
position is necessary to separate them on the plate. 

The sagittal view should be obtained so that the central ray takes 
the direction of the German horizontal, i. e., the imaginary line connect- 
ing the upper walls of the external auditory canal with the lower orbital 
margin. The sagittal view may be taken in either the anteroposterior 


or the postero-anterior direction. 
In this view, if properly taken, one will see the pyramids in the 
lower third of the orbits, the foramen rotundum, small wings, large 








. 1—Optic canal in an adult. 


wings as a part of the orbital wall, superior orbital fissure, lamina 
papyracea, ethmoid bone and cells and often the sphenoid sinus. 

These two views will give a good general survey of the base of the 
skull. Of the numerous special views cited, three are particularly 
important : 

1. The axial view of the middle fossa (Schiller), which should be 
taken in the submentobregmatic direction. If the patient cannot assume 
this position, this view can be taken in the opposite direction. In such 
a case the part of the middle fossa is obscured by the shadow of the 
mandible. In this view the main structures of the middle fossa are 
visualized: the foramina, apexes of the pyramids, sphenoid sinuses, 
carotid groove, clivus and base of the pterygoid processi (tumors of the 
nasopharynx ). 
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2. The Stenvers view of the pyramis. The central ray is perpen- 
dicular to the longitudinal axis of the pyramis. This view gives a gen- 
eral survey of the pyramis and the outline and details about the inner 
“ar; one can discern the semicircular lateral and superior canals, ves- 
tibulum, cochlea, internal meatus and apex of the pyramis. Often this 
view has to be supplemented by Schiiller’s and Mayer’s view of the 
mastoid part and of the tympanum. Mayer’s view is taken in such a 
manner that the central ray is parallel to the longitudinal axis of the 


pyramis aiming at the external auditory canal. It gives a good view 


Fig. 2.—Stenvers’ position (transverse fracture through the pyramis; vertical 
semicircular canal). 


of the tympanum, sigmoid sinus, antrum mastoideum and _ cells. 


Schiller’s view is the routine lateral view of the pyramis. 

3. The oblique view of the orbit by Rhese modified by Goalwin. 
This view visualizes the optic canal. It is of diagnostic value only in 
selected cases. All the views described are necessary for visualization 
of the base of the skull. For the sinuses, particularly the maxillary 
sinuses, the visualization of which was poor from the diagnostic stand- 
point, Mayer used the cranio-excentric view of Lilienfeld. This view 
projects the sinuses downward on the plate, partially distorting them. 
It has, however, the advantage that all the bony structures of the base 
of the skull (particularly the pyramids) which otherwise obscure the 
sinuses are projected downward. 
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In my opinion, it is not advisable, for several reasons, to use the 
Bucky diaphragm in the diagnosis of disease of the skull. The structure 
of the bones is coarse in comparison with its appearance in plates taken 
without the Bucky diaphragm. With the diaphragm in the special 
positions that are so important for diagnosis, roentgenograms cannot 
be taken on account of the excessive angulation of the central ray to 
the grids. It is also not advisable to use large distances and large cones 
in this work. The large distances will make one’s interpretation of 
the film much more difficult ; with large cones, the roentgenograms will 


Fig. 3.—Mayer’s position (postoperative defect after mastoidectomy). 


not be sharply defined owing to an excessive amount of secondary rays. 
[ find the use of small cones best. It is also important to study a film 
with a skull in one’s hand, first acquainting oneself with the method 
of projection used in the individual view. I shall not discuss in this 
paper the use of iodized poppy seed oil 40 per cent or other contrast 
material, such as air, in the diagnosis of conditions of the skull. 


PATHOLOGIC CHANGES AT THE BASE OF THE SKULL 


Of the pathologic changes usually seen at the base of the skull in 
basal tumors I shall first consider the bony changes due to an increase 
of intracranial pressure. 
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Increased Endocranial Pressure-—Roentgen signs of intracranial 
pressure are due to pressure atrophy on the bony structures: on the flat 
bones of the skull if the signs are general, and in the local erosions of 
the base of the skull, if the indications are local. The flat bones of the 
skull show an increase and deepening of the digital impressions which 


is generally accepted as the most important sign in the diagnosis of an 


increase of intracranial pressure. The local changes at the base of the 
skull are local erosions of the sella, widening of the openings in either 
the middle or the posterior fossa and erosion of the upper contour and 
apex of the pyramis (fossa arcuta), ete. 

Two facts deserve serious consideration: 1. The roentgenologist 
may find signs of an increase of intracranial pressure when the patient 
has no subjective clinical symptoms of it. The fact that increased endo- 
cranial pressure does not necessarily give clinical symptoms is well 
known to the neurologist. Still more important is the fact that lumbar 
puncture will disclose normal pressure in such a case. How can one 
explain the discrepancy? Two possibilities should be considered: 1. 
The pressure is diagnosed roentgenologically when it has already 
returned to normal. The increased endocranial pressure may be only 
temporary, lasting sufficiently long to produce bony changes ; at the time 
of lumbar puncture it may have returned to normal. The bony changes, 
however, are permanent. 2. It is also important to know that the 
endocranial pressure may be localized in one hemisphere or even one 
fossa at the base of the skull. In both instances, then—partial endo- 
cranial pressure or a return to normal—lumbar puncture may give a 
negative result. 

Sella —One must distinguish the direct local erosion of the sella due 
to tumors from the indirect erosion resulting from an increase of intra- 
cranial pressure. In cases of increased endocranial pressure the 
changes may strongly simulate a tumor erosion. Therefore the only 
logical conclusion to be drawn from these observations is that the tumor 
caused hydrocephalus of the third ventricle. This may occur in tumors 
located in any of the cerebral fossae. For this reason it is not advisable 
to interpret small roentgenograms of the sella without a general view of 
the skull. There are authors who believe that by minute measurements 
of the surface size of the sella, they are able to localize the char- 
acter of the lesion. They forget that they are using only one dimen- 
sion, which greatly limits the method. It is better to study the gross 
changes of the sella, on the basis of large experience, than to try to be 
exact by minute measurements, a method faulty ab origine. The best 
control of one’s conclusions would be an autopsy on the skull. As this 
is impossible, one must be content with the gross changes found. 
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figure 4 shows the types of sellar erosions due to endosellar, para- 
sellar, suprasellar and infrasellar tumors. Parasellar tumors are rare. 
Retrosellar erosion is due to tumors which cause hydrocephalus of the 
third ventricle and thus an indirect erosion of the sella. The patient 
dies before direct erosion of the sella occurs. Endosellar tumors cause 
an erosion of the anterior part of the sella and of the anterior clinoid 
processes. The parasellar tumors extend to the left side, as a rule, eroding 
also the great wings on the left side. An erosion of the supra-orbital 
fissure on one side indicates a parasellar tumor. Another important 


diagnostic point for a parasellar tumor is the blurring of the ethmoid 


cells and sinuses on the same side owing to compression of the cavernous 


Fig. 4.—Erosion of the sella (Mayer): 1, 2 and 3, posterior erosion of the 


dorsum associated with retrosellar tumors; 4, anterior erosion of the dorsum in 
endosellar tumors; 5 and 6, erosion of the dorsum from above, in suprascllar 
tumors and in hydrocephalus of the third ventricle. 


venous sinus at the site of the tumor. Infrasellar tumors usually orig- 
inate in the sphenoid bone or the epipharynx. As a rule, they are 
malignant, destroying the body of the sphenoid bone. The upper parts 
of the sella and the clinoid processes are usually long preserved. The 
suprasellar tumors erode the entrance to the sella and the dorsum from 
above. They often show calcifications above the sella. 

The greatest difficulties are encountered in the diagnosis of direct 
and indirect erosions of the sella. The observation that an asymmetrical 
erosion is due to hydrocephalus used to serve as a guide. One cannot 
draw final conclusions from that fact, however. Asymmetrical erosions 
can also be found in parasellar tumors. If the local observations are 
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not clear, one should look for the general signs of increased endocranial 
pressure or for local erosion of the pyramis as caused by pontocerebellar 
tumors, which may in succession produce increased endocranial pressure. 
If all this does not help, one should consult the clinician. Experience 
has shown that the roentgenologist may suspect an intrasellar tumor 
when the clinician finds no clinical symptoms of it, but can explain 
them by an extrasellar tumor producing hydrocephalus internus. 

The Body of the Sphenoidal Bone; Large and Small Wings.—The 
changes seen are destruction of the body and cloudiness of the sphenoid 
sinuses. Their cause is usually malignant tumors, primary or meta- 
static sarcomas and primary and metastatic carcinomas. The differential 
diagnosis between sarcoma and tuberculosis is difficult, as both produce 
similar atrophy and infiltration of the bone. 

A tumor of the nasopharynx may erode the base of the large wings 
and the supra-orbital fissure. Endotheliomas cause hyperostosis of the 
large wings; carcinomas form sharp defects; sarcomas cause diffuse 
decalcification with loss of bony structure. A common observation in 
the small wing is a hyperostosis in case of tumor, often combined with 
a deformity of the optic canal and with calcifications. In others one 
may find erosion of the small wing which in extreme cases may be dis- 
placed from its normal position and tilted. 

The Pyramids.—I shall discuss the pathologic changes of the mas- 
toid part separately from the rest of the pyramis. 

A tumor of the mastoid part is either carcinoma or sarcoma. Car- 
cinoma may be primary or secondary. Primary carcinomas develop 
from a chronic inflammatory process. In early stages the roentgen 
observations resemble those of inflammatory changes, owing to clouding 
of the cells by the infiltrating tumor structures. Tumors of the mastoid 
seldom cause basal symptoms. They cause sharply defined defects 
destroying everything in their way, for instance, the walls of the antrum ; 
if they extend toward the labyrinth, they destroy its bony capsule. 
Often small metastases may develop in the labyrinth, recognizable on 
the roentgenogram as small translucent areas in the bony structures. 
Secondary carcinomas are metastatic from tumors of the breast, thyroid 
and prostate, and from hypernephroma of the bronchus. Sarcomas do 
not involve the mastoid antrum walls or the bony labyrinth capsule for 
a long time. They follow the way of least resistance, infiltrating the 
softer parts of the bone and giving it the appearance of pronounced 
atrophy and decalcification without setting sharply defined defects. In 
this respect they resemble tuberculosis. If the destruction reaches the 
apex of the pyramis, the cranial nerves are involved. In making a dif- 
ferential diagnosis in carcinoma, one must consider cholesteatomas 
which also form sharply defined defects, but with a defensive wall reac- 
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tion (thickening) around the defect. In making a differential diagnosis 
in sarcoma, tuberculosis must be considered. Preservation of the walls 
of the antrum speaks for sarcoma and against tuberculosis. 


Inflammatory Changes of the Mastoid.—Acute or subacute otitis 
produces cloudiness of the pneumatic structures of the mastoid, antrum 
and cells. In complicated otitis one has to look for bone absorption, 
a sign of mastoiditis. The bone erosion may develop in two ways. If 
it spreads in the bone marrow along the bone vessels one will find 
diffuse translucency of the trabeculae, which still are well outlined. 
If the absorption develops from the lumen of the cells, their outline is 
indistinct without increased illumination of the trabeculae. As a rule, 
one observes both methods of absorption on the roentgenograms. Still 
greater difficulties are encountered in localization of the erosion outside 
of the pneumatic system in the bone diploe. This can be easily over- 
looked in children; one may diagnose inhibition of pneumatization in 
such a case. Two roentgen signs will save one from such a grave error. 
In inhibition of pneumatization the mastoid antrum is well preserved ; 
in bone erosion it can hardly be recognized any longer. Then small, 
not sharply defined, translucent spots are found in the adjacent bone, 
indicating small sequestrums. The same observations are made in bone 
erosion of the frontal bone from the frontal sinuses. 

Cholesteatoma.—Chronic otitis and mastoiditis cause obliteration of 
the cells with an increase in the density of the bone, seen in all stages 
up to sclerosis of the bone. In other cases cholesteatomas may develop 
which give sharply defined defects with a defensive wall thickening 
around the defect. If the defects extend from the external auditory 
canal toward the mastoid antrum, they resemble the results of a radical 
operation. 

Pyramidal Eminence——Tumors involving the pyramidal eminence 
give the roentgen signs just described. Sarcoma may develop from the 
connective tissue of the tubes, and carcinoma from tumors of the epi- 
pharynx. The last-mentioned tumors form defects of the apex from 
below, showing a convex upper border. Often inflammatory changes 
are localized in the pyramidal eminence in cases of disseminated pneu- 
matic structures. The differential diagnosis with tumors may some- 
times be difficult. If the local observations cannot help in differential 
diagnosis, one must look for inflammatory changes in other parts of 
the pyramid, particularly in the mastoid. Widening of the internal 
meatus with destruction of the apex is characteristic of the pontocere- 
bellar or acusticus tumors. A differential diagnosis with increased 
endocranial pressure in the posterior cerebral fossa is to be considered. 
A meningioma in the pontocerebellar region will cause hyperostosis and 
narrowing of the internal meatus. A tumor of the dura will protect 
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the internal meatus at the site of the tumor, but will widen the internal 
meatus on the opposite side through increased endocranial pressure. 


Sinuses.—The cranio-eccentric view described shows in some cases 
a circumscribed shadow in the antrum, variable in size, with a semi- 
oval outline. This represents a polyp or a mucous cyst. A dental cyst 
can be ruled out by examination of the adjoining teeth. A malignant 
tumor never gives such a sharp outline in the sinuses, as the mucous 
membrane of the sinuses is very susceptible to infiltration and swells 
considerably, causing complete cloudiness. A soft shadow around the 
bones of the antrum with good illumination of the center is usually due 
to hyperplasia of the mucous membrane or to chronic catarrhal changes. 
More important are the signs of sinus involvement as a distant symptom 
of basal tumors. Parasellar tumors, through compression of the cav- 
ernous venous sinus, will cause a stasis edema of the ethmoid and 
antrum on one side. This gives a veiling of the sinuses on the same 
side. If the stasis lasts a long time, inflammatory changes may follow. 
In tumors of the epipharynx, owing to their location, one may find 
cloudiness of the antrum and the sphenoid sinuses on the same side. 
The intra-orbital tumors involve the sinuses either directly or through 
pressure on the venous structures. The clinical symptoms are protrusio 
bulbi with paralysis of the muscles. Retro-orbital or inframaxillary 
tumors also involve the sinuses. The epipharynx tumor erodes first the 
pterygoid processes and the basal parts of the large wings. 

One must also consider roentgen observations on the internal carotid 
artery or on an aneurysm of the artery. In the postero-anterior view 
one can see the walls distinctly, if they are calcified; one can measure 
their size. In the lateral view, if there is no calcification, one sees a 
double contour of the anterior part of the sella due to the carotid groove. 
In the axial view one can see how far the groove extends into the sphe- 
noidal bone. If it is markedly enlarged on one side, one can safely 
suspect an aneurysm. 

Basal Injuries —It is self-evident that the progress in technic of 
visualization of the base of the skull helps in discovering small fissure 
fractures not found before. These have a great medicolegal significance. 
Some of the accompanying sketches show fine fissure fractures through 


the labyrinth (semicircular canals) or through the external meatus, 
antrum, ete. 





THE CHRONIC EFFECT OF EPINEPHRINE AND 
EPHEDRINE ON THE NASAL MUCOSA * 


NOAH FOX, M.D. 


CHICAGO 


In chronic nasal obstructive diseases it is frequently necessary to 
prescribe solutions of epinephrine and ephedrine over a period of time. 
This is particularly true in chronic conditions of the sinuses as well 
as in the various cases of vasomotor rhinitis encountered in ordinary 
practice. Whether or not these drugs, acting as a palliative in the 
beginning, are deleterious after long usage, is a matter deserving inves- 


tigation. 
In another paper,’ I report what appears histologically to be an 
injury to the nasal vasculosa of animals sprayed only once with a 


1: 1,000 solution of epinephrine, while no such injury mrent in 
animals sprayed with a 1:50 solution of ephedrine. Tise puipose of 
these experiments is to note the effect of these drugs on the nasal 
mucosa of rabbits after daily usage over a long period of time. A 
1: 1,000 solution of epinephrine chloride and a 1:50 solution of 
ephedrine hydrochloride were used for three months. Ten healthy, 
adult rabbits were selected for each set of experiments. Daily obser- 
vations were made of activity, nasal discharge, if any, and the weight 
of the animals. <A third set of ten animals, to serve as controls, were 
sprayed simultaneously with a physiologic solution of sodium chloride. 

Eight of the animals that were given ephedrine survived the 
three months period. Two died in the third and fourth week from 
snuffles. These two animals were in the same cage. At the end of the 
three months, the eight rabbits were healthy. Four of them had had 
a mucous or serous discharge; all gained weight and were otherwise 
normal throughout the experiment. 

One of the animals sprayed with epinephrine chloride died of 
snuffles, but after the third week all the others had a mucopurulent 
discharge which remained to the end of the experiment. In addition, 
they lost weight consistently and were much less active in their cages. 
All the animals sprayed with a physiologic solution of sodium chloride 
survived the three months period. After the fifth week, a serous 
discharge which remained to the end of the experiment developed in 

* Submitted for publication, Sept. 12, 1930. 

*From the Department of Pharmacology and Anatomy, University of 
Chicago. 

1. Fox, Noah: The After-Effect of Epinephrine Chloride and Ephedrine 
Hydrochloride on the Mucosa of the Nasal Septum, Arch. Otolaryng., to be 
published. 
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four of them. They were active and gained weight throughout the 
three months. In all, their appearance was much like the animals 
sprayed with ephedrine hydrochloride. 


The animals were then chloroformed, the septal and turbinal tissues 
prepared and embedded in paraffin, and histologic studies were made. 

















Fig. 1—Photomicrograph showing the chronic effect of : 50 solution of 
ephedrine hydrochloride on the nasal mucosa of a rabbit; 445. 


Figure 1 represents a section taken from the maxilloturbinate of an 
animal sprayed with ephedrine hydrochloride. It will be noted that 
there is a slight exudation containing polymorphonuclear leukocytes, but 
little denudation of the epithelium. There is no free blood in the 
tissues, and the lymphatics and blood vessels are otherwise normal. 

Figure 2 represents a section taken from the maxilloturbinate of 
an animal sprayed with epinephrine chloride. It may be seen that 
considerable antemortem denudation has taken place. There is more 

















Fig. 2.—Photomicrograph showing the chronic effect of a 1: 1,000 solution of 
epinephrine on the nasal mucous membrane of a rabbit. A indicates the intra- 
epithelial abscesses; B, denudation of the epithelium, « 445. 





Fig. 3.—Photomicrograph showing the chronic effect of a physiologic solution 
ot sodium chloride on the nasal mucous membrane; x 445. 
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infiltration of the mucous membrane than previously noted, with some 
intra-epithelial abscesses present. Some of the sections from this group 
show a great deal of free hemorrhage into the substantia propria. Evi- 
dence of the chronicity of this process is the presence of newly 
regenerated tissue noted in all of the sections. 

Figure 3 represents a section of the maxilloturbinal tissue taken 


from one of the animals sprayed with a physiologic solution of sodium 
chloride. Although a higher power of magnification has been photo- 
graphed, the condition is not far different from that seen in figure 1. 


CONCLUSIONS 
1. Ephedrine hydrochloride in dilutions of 1: 50, when sprayed daily 
over the mucous membrane of rabbits for three months, caused little 
injury, if any, to the tissues. 
2. Epinephrine chloride in dilutions of 1: 1,000, when sprayed daily 
over the mucous membrane of rabbits for three months, caused consid- 


erable damage to these tissues. 





CALCIUM, PHOSPHORUS AND CHOLESTEROL 
IN OTOSCLEROSIS * 


EDMUND PRINCE FOWLER, M.D. 


NEW YORK 


In view of the fact that all physiologic and pathologic variations in 
bone are intimately connected with calcium metabolism, and that oto- 
sclerosis is a variation in bony growth, it would seem logical at first 
thought to search for the blood calcium and phosphorus variations in 
this disease. This has been done, many observers reporting a diminution 
in blood calcium (Poos,? Leicher,’* Kopetzky and Altman,? etc.), and 
only one denying this contention (Lindermann*). There are a few 
uncertain reports on phosphorus. Before I discuss my own obser- 
vations, it might be well to summarize briefly the latest concepts in the 
calcium-phosphorus problem. In doing this I borrow freely from 
Wells,* Aub’s Harvey Lecture, 1929,5 and Dr. Peters’ address before 
the New York Academy of Medicine, Section on Orthopedics,® all of 
whom give clear and fairly comprehensive versions of the subject. 

To simplify this complicated and much debated topic as much as 
possible, I shall consider mainly calcium, often assuming that the 
phosphorus, carbonate and protein components with which it is 
invariably associated in the body follow it in a strict mathematical ratio. 
This is not a precise method of approach, but there are so many factors 
involved that it is the one most commonly used, and it makes the 
exposition somewhat clearer for clinicians, who are not trained 
chemists. 

There is only one endogenous store of calcium, the bones, but 
phosphates are available in all tissues in the form of phosphoric acid; 
hence one can think of calcium metabolism in terms of diet, the supply ; 
upper intestine, the absorber; serum, the carrier; bone, the storehouse, 
and kidney and lower intestine, the eliminators. 


* Submitted for publication, June 13, 1930. 

*Read before the American Otological Society, Swampscott, Mass., May 20, 
1930, 

1. Poos, quoted in Duel, A. B.: Otosclerosis, New York, Paul B. Hoeber, 
Inc., 1929, p. 390. 

la. Leicher, quoted in Duel: Otosclerosis, p. 389. 

2. Kopetzky and Altman, quoted in Duel: Otosclerosis, p. 388. 

3. Lindermann: Norsk mag. f. laegvidensk. 89:223, 1928. 

. Wells: Chemical Pathology, Philadelphia, W. B. Saunders Company, 


5. Aub: Harvey Lecture, 1929. 
. Peters, H. C.: Ann. Surg., to be published. 
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According to Sherman, Atwater and others, the ordinary diet in the 
United States contains a minimum, but usually an adequate, supply of 
calcium. The factors that influence the absorption of this calcium from 
the food are: (1) the amount of calcium in the food; (2) the acidity of 
the food; (3) the amount of available fatty acids for calcium soap 
formation, and (4) vitamin D, which in some obscure way increases 
the absorption of calcium. 

The factors that influence the excretion of calcium are: (1) There 
is very little conservation of calcium in the body (Peters*), excretion 
going on at a certain high minimum level under practically all conditions. 
(2) The excretion may be raised by an excess and lowered by an 
insufficiency in: (a) acid, as in acid diets and acidosis; (b) parathyroid 
activity, and (c) thyroid activity. 

The factors favoring excretion are identical with those that favor 
the depletion of calcium from the bones, because the calcium in the bones 
is the one fixed base easily available in the time of need (Aub*). It is 
not known exactly in what form calcium is present in the blood beyond 
that it must be present as a complex phosphate and a proteinate. Since 
the calcium in the proteinate is not believed to be available for 
precipitation in bone, I shall omit it in my discussion. The complex 
phosphate, on the other hand, is available. By some investigators it 
is considered to be in supersaturated solution. Suffice it to say that 
it is more soluble in blood serum than in water because of the larger 
proportion of protein in the serum, and it is less soluble in intracellular 
fluids because of the smaller proportion of protein in the latter (i. e., 
1 per cent in the intracellular fluids and in 9 per cent in the blood 
serum). It is therefore always potentially precipitable in the intra- 
cellular fluids in which the protein is low and the solution less stable. 
The most popular theories as to why it precipitates locally are: 


1. The calcium already present precipitates from a hypothetic supersaturated 
solution.” 

2. The removal of protein by certain cells precipitates the calcium. 

3. Certain cells, especially cartilage, have a specific attraction for calcium. 

4. Local changes occur in the pa. (Under this head comes the influence of 
deficient circulation and diminished formation of carbon dioxide.) 

5. Dead and autolyzed bone is the source of calcium (in fracture healing) 
(Murray 8). 

6. Enzymes are present which precipitate calcium-phosphorus by catalysis and 
by locally changing the pa (or both) (Robison ®). 


The first of these theories is antiquated. None has ever been proved, 
but the last three are more specific and rational and are not incompatible 


7. Rona and Ta Kahashi: Biochem. Ztschr. 40:370, 1913. 
8. Murray, C. R.: Minnesota Med. 18:137 (March) 1930. 
9. Robinson: Biochem. J. 17:386, 1925; 18:740, 1924; 18:755, 1924. 
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with one another or with observed phenomena. It has been demonstrated 
that there is a very slow metabolism and therefore a diminished produc- 
tion of carbon dioxide in cartilage and other tissues prone to ossification. 
The pu in the tissue fluids in healing fractures is higher (more alkaline) 
than the pu in the blood serum. Murray obtained increased speed in frac- 
ture repair and eliminated nonunion by the local planting of calcium salts. 
His results are probably dependent on a local change in py although he 
does not call attention to this in his conclusion. 

Robison’s ® enzyme theory is the most plausible ever advanced, and 
since enzymes work best at a certain py and often tend to change the 
pu themselves, his theory fits in with the two previous theories and 
supplies the local activator which was missing from them. Unfortunately, 
he has discovered only one or two enzymes in ossifying cartilage, and 
these hydrolyze substances that he is able to demonstrate in red blood 
cells, but not in serum or lymph. In the near future, however, it is to 
be expected that the loopholes in this enzyme theory will be closed. 
Perhaps he will find that his hexose-monophosphate is hydrolyzed 
immediately on leaving the red blood cells, so that it is not demonstrable 
in the serum. 

In summing up this discussion, I desire to emphasize particularly 
one point, namely, that diseases of the bone can and do occur in spite 
of normal calcium, phosphorus and protein in the blood. All studies 
of inorganic salt concentrations in the blood are unsatisfactory so far as 
they give no indication as to the rate of flow or its direction (i. e., 
whether it is into excretory channels or into the tissues, Aub®). It is 
therefore more logical to determine the calcium balance when studying 
changes in the metabolism of bone than values for blood calcium and 
phosphorus, which are remarkably stable. 

My own observations were undertaken to substantiate or deny the 
contention that calcium is lowered in otosclerosis, and to evaluate the 
calcium-phosphorus ratio and the cholesterol content of the blood in 
otosclerosis as compared to the normal, and as compared to other dis- 
eases of the ear. 

According to Wells,‘ the origin of cholesterol is unknown, but all 
body cells contain it. The suprarenal cortex is especially rich in choles- 
terol, but in greatly varying amounts, and it is thought that the supra- 
renal glands may regulate cholesterol metabolism. Cholesterol and its 
esters are found to be increased in atheromatous vessels, and especially 
in cholesteatomatous tumors of the ear and cranial cavities. 

Normal blood contains from 0.15 to 0.18 per cent cholesterol, of 
which 55 per cent is in the corpuscles and 45 per cent in the plasma. 
In certain pathologic conditions these percentages vary greatly. Choles- 
terol may be increased somewhat in diets rich in cholesterol, and 
greatly in pregnancy, early arteriosclerosis, hypertension, obesity, 
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diabetes, chronic infections (often), alcoholism, syphilis, low basal 
metabolism and convalescence from pneumonia. It is usually diminished 
in febrile diseases, anemia and high basal metabolism. It is unchanged 
in tuberculosis. 

The great importance of cholesterol in the blood is its protecting 
influence against hemolysis. 

Experimentally, degeneration in many parenchymatous structures 
may be brought about by an increase in cholesterol and also a 
lessened phagocytic activity and antibody formation in animals, possibly 
because it is taken up particularly by the reticulo-endothelium. It is 
said to accelerate the growth of cancer.’ 

In its impure state cholesterol contains variable quantities of ergos- 
terol. The feeding of irradiated ergosterol increases the calcium- 
phosphorus load of the blood and it is notably efficient in the pre- 
vention and cure of rickets. I have mentioned only those conditions 
associated with cholesterol variations which have been brought forward 
from time to time as being possibly associated with otosclerosis. 


PERSONAL OBSERVATIONS 


I have examined the blood of all my otosclerotic patients to determine 
whether the changes of the bones in this disease are associated with 
variations in cholesterol. Few variations from normal have appeared 
in any of these cases. It would therefore appear that cholesterol shows 
no abnormal variations in established otosclerosis. 

During the past two years fifty-eight cases of otosclerosis have been 
under my observation. The usual criteria for diagnosis were employed, 
and in every instance the blood was examined among other things for 
its content of calcium and phosphorus; the blood was drawn during 
fasting and was tested three or four hours later by a competent 
technician, under the direction and with the cooperation of Dr. Andrew 
G. Eggston in the Manhattan Eye, Ear and Throat Hospital. The 
tests used were: for calcium, the colorimetric method described by 
Joseph H. Roe and Bernard S. Kahn;'° for phosphorus, the method of 
Benedict and Theis ;'' for cholesterol, two methods: first that of Lei- 
boff ** and second that of Bloor.** 

The accompanying chart shows the actual and relative amounts of 
calcium and phosphorus together with the product obtained by multiply- 
ing these in each instance, and the number and age groups of the fifty- 


10. Roe, J. H., and Kahn, B. S.: Colorimetric Determination of Blood Cal- 
cium, J. Biol. Chem. 81:1, 1929. 

11. Benedict, Stanley R., and Theis, R. C.: J. Biol. Chem. 61:63, 1924. 

12. Leiboff, S. L.: J. Biol. Chem. 61:177, 1924. 

13. Bloor, W. R.: J. Biol. Chem. 24:227, 1916. 
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eight patients with otosclerosis examined. It will be seen at a glance 
that the calcium was below 9 mg. per hundred cubic centimeters of 
plasma in only three cases and above 11 mg. in seven. Phosphorus was 
below 2.5 mg. per hundred cubic centimeters in only one case (that of an 
adult) and above 4.5 mg. in two adults. In none of the children was it 
below 3 or over 4.2 mg. The product obtained by multiplying the calcium 
by the phosphorus, with only three exceptions (again all adults), varied 
between the limits of 25 and 45; there were nine products below 30 and 
eight above 40 in adults, and none below 30 and none above 42 in 
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Chart, showing the actual and relative amounts of calcium and phosphorus 
together with the product obtained by multiplying these in each instance, and the 
number and age groups of the fifty-eight patients with ostosclerosis. 


children. For the sake of clarity, the determinations of cholesterol are 
omitted in the chart. 

There being some differences of opinion as to the normal limits of 
calcium and phosphorus in the plasma, I endeavored to obtain a normal 
under the conditons by the examination of a considerable number of 
healthy adults and children. In forty-four adults and children in perfect 
health, except perhaps for a history of nonsuppurative otitis at some 
time, the variations below 3 or above 4 for phosphorus were: adults, two 
below 3, one above 4; children, four below 3, none above 4; in other 
words, the variations in the controls were about as great as in the cases 
of otosclerosis except for the low normals for phosphorus in the oto- 
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sclerotic adults (between 2.5 and 3 mg.). The variations in the calcium 
were practically identical in the otosclerotic patients and in the controls. 

Fair normal standard limits for these cases would appear to be: 
for calcium, from 9 to 11 mg. per hundred cubic centimeters; for 
phosphorus, from 3 to 4 mg. in children, and from 2.5 to 4.5 mg. in 
adults. Few cases show variations exceeding these limits, either in 
the otosclerotic patients or in the controls. I am aware that normal 
upper and lower limits for phosphorus are given which differ widely 
from mine. Tisdall and Harris ** stated that the normals are: in infants, 
an average of 5.4 mg. per hundred cubic centimeters; from 1 to 10 
years, from 5.2 to 6.4 mg.; from 10 to 20 years, from 4.4 to 6 mg.; 
over 20, from 3.5 to 4.5 mg.; in fractures, from 5 to 5.5 mg. 

The older methods, because of faulty technic, often included a large 
proportion of the organic phosphorus, and I am not warranted in 
interpreting my own results otherwise than as indicated unless sub- 
sequent data disturb the present observations. Were I to accept the 
figures given, the larger portion of my otosclerotic patients and also 
of my controls would have to be put in the phosphorus-deficient class. 
This is obviously absurd. About 200 other children and adults with 
diseases of the ear other than otosclerosis have also been examined for 
calcium, phosphorus and cholesterol, and to a limited degree may be 
used as controls. I shall not detail the observations in these cases at 
this time, but will call attention to the fact that the normal standard 
limits derived from the rionsuppurative and normal ears used as 
controls appear to coincide with the observations in several other large 
groups of disease of the ear in otherwise healthy patients. This also 
fortifies the reliability of my control standards. There is another factor 
in blood calcium-phosphorus determinations in otosclerosis that has 
hitherto been ignored. I refer to seasonal variations. The variations 
for phosphorus between winter and summer are given for the adult as 
averaging 2.9 and 4 mg., respectively (Havard and Hoyle**); for 
children, as 3.5 and 4.3 mg., respectively (Hess and Lundagen **). 

Only two or three of my patients were examined during the summer 
months, and very few in the fall, so that, if anything, my observations 
should have been low. That 15 per cent of the adults were low normal 
was to be expected under the conditions. 

In twelve instances in which two or more examinations of the blood 
were made, the averages were plotted on the chart. In none of these 
were any of the observations outside the limits taken as normal. In 


14. Tisdall, F. F., and Harris, R. I.: Calcium and Phosphorus Metabolism 
in Patients with Fractures, J. A. M. A. 79:884 (Sept. 9) 1922. 

15. Havard, R. E., and Hoyle, J. C.: Biochem. J. 22:713, 1928. 

16. Hess, A. F., and Lundagen, M. A.: A Seasonal Tide of Blood Phosphate 
in Infants, J. A. M. A. 79:2210 (Dec. 30) 1922. 
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addition to the fifty-eight definite cases of otosclerosis, there were a 
score or more cases which on account of complicating lesions could 
not be definitely called otosclerosis. There were also more than 200 
children with various diseases of the ear, some of which will possibly 
ultimately be diagnosed as otosclerosis. All of these cases could be 
added to my fifty-eight plotted cases of otosclerosis, without changing 
the result so far as calcium and phosphorus are concerned. 


COMMENT 


From every point of view it appears certain that in established oto- 
sclerosis no changes of consequence can be detected in the blood calcium- 
phosphorus or cholesterol variations. Note that I said “established oto- 
sclerosis,” because in potential or incipient otosclerosis something may 
still be discovered. It is for this reason that I examine all my children so 
carefully. The only treatment that really promises any success is treat- 
ment in the stages of potential and incipient otosclerosis. But how to 
detect potential or incipient otosclerosis except vaguely by a positive 
family history is as yet unknown. 





CEREBROSPINAL RHINORRHEA 


REPORT OF A CASE WITH A HISTORY OF EIGHTEEN YEARS’ DURATION * 


FRANK A. PLUM, M.D. 
HONOLULU, HAWAII 


Of the avenues through which, under certain conditions, the cerebro- 
spinal fluid may be made to escape, the nose causes by far the most 
serious results. Escape of the fluid through this organ is usually 
fatal because of the terminal meningitis that is apt to result. 

In a recent paper,’ Eagleton reported two series of cases of cerebro- 
spinal rhinorrhea. The first series was caused by an ingrowth of a por- 
tion of the mucous membrane, and the other series by fracture due to 
violence, such as blows or a fall on the head. Cushing stated the belief 
that when the condition is caused by the ingrowth of the nasal mucous 
membrane into the arachnoid and cerebral tissue, a defect in the involved 
structure existed long before the mucosa, through some break in its con- 
tinuity, had crept into the defect. 

Albert E. Bulson, Jr., reported a case in which cerebrospinal rhinor- 
rhea made its appearance two months subsequent to a nasal operation. 
Bulson observed this case for seven years, at the end of which time the 
patient was still alive and in a fair degree of health. 

Because of the unique character of these cases of cerebrospinal 
rhinorrhea, together with the variant discomforts that preceded the high 
mortality, the following case may be of interest, at least to the rhinologist. 
The striking feature of this case is that it has endured more than 
eighteen years. Up to the time the patient came under my observation, 
no laboratory examination of the fluid had been made. 


REPORT OF CASE 


Mrs. E. E., aged 45, the mother of two children living and well, had measles 
and scarlet fever as a child, without sequelae. At the age of 3 and again at 4 
she fell downstairs, dislocating a shoulder. No injury to the head was asso- 
ciated with these mishaps. During the eighth year she began to have headaches 
that were associated with vomiting and a peculiar yellow color of the skin. These 
attacks would last for twenty-four hours. They appeared at irregular intervals and 
persisted to maturity. 


* Submitted for publication, July 7, 1930. 
* Read before the Honolulu County Medical Society, Feb. 7, 1930. 


1. Eagleton: Cerebrospinal Fluid as an Aid to the Diagnosis and Treatment 
of Inflammatory Diseases, J. Laryng. & Otol. 44:721 (Nov.) 1929. 
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After maturity she was well, except for an occasional headache that was 
usually severe. When she was 27 years of age, a nasal watery discharge appeared. 
It continued while she was on her feet, but stopped as soon as she lay down. 
This profuse discharge lasted for about a year. During that time she was free 
from her usual periodic headaches. This went on for over a year, when the head- 
aches recurred, without any diminution in the nasal discharge. Later, nausea 
and vomiting became associated with a headache that was diffuse but more severe 
within the left side of the forehead. 

During August, 1926, a submucous resection and the removal of the left 
anterior ethmoid were performed. A year later, a left middle turbinate was 
removed, The surgeon who performed the first two operations is now dead. The 
patient informed me that pus and much granulation tissue were removed at each 
of these operations. While the headaches did not entirely disappear, they were 
decreased considerably. The amount of nasal discharge, its character and type 
remained unchanged. Early in October, 1929, the headaches became much more 
severe. Because of this sudden and marked change in their character and because 
there were classic indications of a neoplastic intracranial pressure, a close and 
minute roentgenologic study was begun of that portion of the base of the nose 
through which the cerebrospinal fluid had been finding its way into that organ. 
A roentgenogram of the sinuses showed marked cloudiness over the left frontal 
and ethmoid areas. It was decided to open the left frontal sinus and the posterior 
ethmoids by external approach. The frontal sinus and the ethmoid labyrinth were 
filled with polypi of granulation tissue and bits of necrotic bone. Complete relief 
from the headache and a marked diminution in the amount of the fluid resulted. 

When the patient was last seen, the discharge was copious about every three 
weeks. She stated that it came from the right nostril. Before these periods of 
profuse discharge began, she felt sleepy and nervous and had headache. When 
the discharge occurred she suffered from vertigo. 

The amount of the discharge was not determined, but from 100 to 150 cc. would 
be a fair estimate, because she had collected as much as 50 cc. in from ten to 
fifteen minutes. The maximum amount of discharge took place during the first 
hour, but some persisted during the rest of the day. She felt better after one of 
these occurrences. The quantity of the discharge and its frequency seemed to be 
lessening. Two specimens showed the presence of sugar, and both formed a 
coagulum in their containers. 

The laboratory report was as follows: The fluid was clear, with the exception 
of a few white flocks, but it was gelatinous and flowed in a solid continuous 
stream. Tests for sugar were positive. The Gram stain showed a few scattered 
pus cells and occasional gram-positive cocci in groups and pairs. No acid-fast 
organism was found. 

The patient’s general condition was otherwise good. A recent roentgen study 
of her sinuses and skull showed nothing of importance. The nose was apparently 
normal. The mucous membrane was of good color, and no patches of granulation 
tissue or other evidence of disease were noticed. 

After a painstaking consideration of all the factors in the case, it was decided 
to assume the risk of an encephalogram. The spinal fluid pressure was 12 mm. of 
mercury when the patient was lying down. Study of the spinal fluid gave negative 
results. There were no ill effects from the procedure. The roentgenogram showed 
moderate cortical atrophy; the anterior horn of the left ventricle did not fill as 
completely as that of the opposite side. There was a slight displacement of the 
ventricle to the left. 
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COMMENT 


This case is reported because of the rarity of the condition and the 
apparent authenticity of the long history. There was no distinct 
etiology, but I am inclined to believe that there was an ingrowth of the 
nasal mucous membrane through the floor of the anterior fossa as 
described by Eagleton, and to agree with Cushing that some previous 
defect was present. I would not care to venture the opinion that the 
defect had its origin in the patient’s two falls. 





GRADENIGO’S SYNDROME 


ANATOMIC ASPECTS * 


PHILIP E. MELTZER, M.D. 
BOSTON 


The variations in the distribution of the pneumatic cavities into the 
remotest parts of the mastoid and petrous portion of the temporal bone 
were well known for many years. Bezold,' Politzer,? Siebenmann, 
Hyrtl* and more recently Cheatle * and Mouret *. accurately described 
the cellular structure showing the connection with the tympanum. It 
remained for Gradenigo,® however, to describe the apical cells system- 
atically and to associate them with the peculiar symptoms that occur 
infrequently during the course of an acute suppurative otitis media. 
These signs and symptoms are: (a) abducens paresis or paralysis, (>) 
severe pain in one or more areas in the distribution of the trigeminal 
nerve, but most commonly localized in the temporoparietal region, in the 
eye or deep in the orbit and (c) an acute suppurative otitis media with 
or without perforation of the membrana tympani. Existing together, 
these symptoms constitute the “Gradenigo syndrome.” In explanation 
of this syndrome Gradenigo believed that the infection was diffused 
from the tympanic cavity through the pneumatic system of the pyramid 
to the tip, and from this region by contiguity to the abducens nerve and 
semilunar (gasserian) ganglion. Pathologically, there exists a circum- 
scribed osteitis which eventually produces a corresponding localized 
purulent or simple serous leptomeningitis. 


It is with this hypothesis that I am particularly concerned, as it tends 
to imply that this is the one and only explanation of the syndrome. 
However, it is not to be denied that there are other anatomic pathways 
by which the inflammatory process or toxin may extend to these struc- 
tures which give rise to the syndrome. It is therefore assumed that an 


* Submitted for publication, July 3, 1930. 

* Read before the Annual Meeting of the American Otological Society, Inc., 
May 21, 1930, at Swampscott, Mass. 
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osteitis with localized meningitis need not always be present at the 
petrous tip to explain the symptoms. 













































PHYSIOLOGIC 





ANATOMY OF THE PETROUS PORTION OF THE 
TEMPORAL BONE 





Osteology—tThe tip or apex pyramidis, directed medialward and 
forward, is inserted in the angle between the occipital and sphenoid 
bones, leaving an irregular chink, the foramen lacerum, which is filled 
by fibrocartilage.’ On the anterior surface near the tip is the trigeminal 
impression that lodges the semilunar (gasserian) ganglion. Attention is 
called to the proximity of this impression to the internal opening of the 
carotid canal (for the internal carotid artery, the carotid venous plexus 
and the carotid sympathetic plexus). There are two openings and 
grooves posterior and lateral to the impression ; the larger medial open- 
ing is the hiatus canalis facialis for the greater superficial petrosal nerve 
and superficial petrosal artery, and the smaller lateral one is the aperture 
superior canaliculi tympanici for the superior tympanic artery and lesser 
superficial petrosal nerve. Along the posterior superior margin of the 
petrous bone is the sulcus for the superior petrosal sinus. At a variable 
distance from the anterior end of this margin (from 1 to 4 mm.), a dis- 
tinct spine is seen, though not invariably, which gives attachment to the 
ligament that stretches across the gap between the petrous tip and the 
posterior clinoid process of the sphenoid. Considerable importance has 
been attached to this ligament (petrosphenoidal) by both Perkins and 
Wheeler, the belief being that the unyielding constricted region is favor- 
able to compression of the sixth nerve should an inflammatory process 
be present. Where the posterior margin of the petrous bone joins the 
lateral margin of the basilar and lateral portions of the occipital bone, 
a short deep sulcus is seen which lodges the inferior petrosal sinus. 
Here again there is an important structure which is in most intimate 
relationship with the canal for the sixth nerve. It is understandable 
how an inflammatory process in or along this sinus may extend to this 
nerve. In the angle between the sulcus for the superior and inferior 
petrosal sinus, the bone of the posterior surface is smooth and presents 
mo gross anatomic pathways of any consequence which might carry infec- 
tion from the interior of the bone to this region other than by direct 
extension. 
There are various channels leading to and from the middle ear cavity 
which are important ; they are for nerves and vessels which have exten- 








7. Spalteholz, W.: Hand Atlas of Human Anatomy, Philadelphia, J. B. 
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sive ramifications extending chiefly to the carotid canal and to the region 
of the apex. The canaliculus tympanicus begins as a small canal extend- 
ing from the inferior surface of the petrous bone between the. carotid 
canal and the jugular fossa, runs through the tympanic cavity and over 
the promontory, perforates the cochleariform process, passes in a curved 
direction forward and upward to the anterior surface of the pyramid 
and extends toward the apex. The canaliculi carotico tympanici trans- 
mit minute vessels and nerves from the region of the external opening 
of the carotid canal to the tympanic cavity. 

There have been frequent demonstrations of almost complete pneu- 
matization of the petrous tip. Occasionally single large cells are present 
which practically hollow out the entire apex. Mangabeira* described 
a bone that was almost entirely occupied by a large pneumatic cell 
measuring 29 by 9 by 14 mm. Tonietti® studied in detail 800 temporal 
bones and found these pneumatic spaces to be present frequently. Diplo- 
etic cells seem to be present, however, in the majority of bones. In my 
own specimens, I encountered a number of bones that showed a fine 
cellular structure at the tip, cancellous in character ; frequently interven- 
ing between the tip and the tympanum a dense area of bone was present 
which distinctly delineated the region of the tip from the middle ear 
cavity. 

The Dura, Vessels and Nerves in Relation to One Another.—1. The 
dura is very adherent in the region of the petrous pyramid, particularly 
around the foramina of the great wing and clinoid processes of the 
sphenoid and superior margin of the temporal bone. The dura splits 
to form the venous sinuses of that region and also to envelop the semi- 
lunar ganglion ( Meckel’s cavity) and the sixth nerve (Dorello’s canal ).'° 
The sixth nerve is not adherent to the dural lining, but the ganglion 
is quite adherent. A delicate connective tissue could be definitely dem- 
onstrated in many dissections about these nerves. I feel reasonably 
certain that if they were freshly prepared, I would be able to show this 
connective tissue invariably. This point is of particular importance 
because it is through the tissue spaces surrounding these nerves and also 
the vessels that the inflammation or toxins are diffused, according to 
the theory of Papaie.™ 

2. The blood vessels for the most part are small, but whether large 
or small they pass through the canals that communicate with the larger 


8. Mangabeira, A.: Brasil-med. 41:1149, 1927. 

9. Tonietti, quoted by Mangabeira (footnote 8). 

10. Sobotta-McMurrich: Philadelphia, W. B. Saunders Company, 1914, vol. 30, 
p. 188. 

11. Papale, R.: Riv. oto-neuro-oft. 4:32, 1927. 
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vessels. These vessels are in most intimate relationship to the fifth and 
sixth nerves. The lymphatic system of this region has not as yet been 
definitely determined. Schwalbe ** stated that the sheaths of issuing 
nerves contain spaces (probably for lymph) that have been shown to be 
iti communication with the lymphatic vessels and glands in the neck. 
The more recent and accepted view of these spaces, as described by 
Sabin,"* is that when one speaks of perivascular and perineural spaces 
around the blood vessels and nerves one indicates the tissue spaces as 
differentiated from the lymphatic spaces which belong to a different 
system. Papale was able to demonstrate the direct communication of 
the pericarotid lymphatics with those around the sixth nerve at the point 
at which this nerve crosses the internal carotid in passing through the 
cavernous sinus. (In view of Sabin’s work I prefer to use the term 
“tissue spaces” rather than lymphatics as used by Papale; it is evident 
that he uses the term synonymously.) 

3. A detailed description of the course of the sixth nerve is given 
by Wheeler ** and by Vail.*® It will suffice to state that the sixth nerve 
enters Dorello’s canal along the posterior surface of the petrous portion 
of the temporal bone and is in close relationship to the inferior petrosal 
sinus. The nerve passes through a very narrow cleft, bridged over 
above by a ligamentous band, the petrosphenoidal ligament, to enter the 


posterior end of the cavernous sinus. Just beyond this point it is in 
close relationship with the ophthalmic division of the fifth nerve, lying 
between it and the outer wall of the carotid artery. The structures lie 
within the cavernous sinus separated only by a thin endothelial lining. 
The sixth nerve has but a very small area of contact with the petrous 


tip, not over 2 or 3 mm."® 


4. Without going into detail concerning the fifth nerve and its con- 
nections, I shall state that the motor root is in more direct contact with 
the apex of the petrous portion than the larger sensory root. The 
ganglion is rather closely united to the dura mater, particularly the 
cerebral surface of the dura. The first division of the fifth nerve is in 
close relationship with the internal carotid artery from sympathetic 
plexus of which it receives several nerve fibers. The second division 


12. Schwalbe, in Quain: Anatomy, New York, Longmans, Green & Company, 
1919, vol. 4, part 1, p. 325. 

13. Sabin, F.: Harvey Lectures, Philadelphia, J. B. Lippincott Company, 
1915-1916, p. 124. 

14. Wheeler, J. M.: Tr. Sect. Ophth., A. M. A., 1918, p. 51. 

15. Vail, H. H.: Laryngoscope 32:569 (Aug.) 1922. 

16. Quain: Elements of Anatomy, New York, Longmans, Green & Company, 
1910, p. 15. 
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of the fifth nerve receives sympathetic branches from the carotid plexus 
through the deep petrosal via the sphenopalatine ganglion. The third 
division is connected with the nerves in the middle ear, namely, the lesser 
superficial petrosal, via the otic ganglion. These connections are men- 
tioned in explanation of the pathways of pain to be described later. 


COMMENT ON ANATOMIC DATA 


1. It appears that anatomically the syndrome can be accounted for 
on the basis of extension of infection through the pneumatic cells when 
present, or it is possible for the infection to extend to the petrous tip 
as a spreading diffuse osteitis in a diploetic bone. If one does not agree 
that the existing suppuration is actually the cause in the majority of 
cases, they can readily fall in line with the theory of an inflammatory 
edema at the tip. After all, the outer layer of the dura is the internal 
periosteum of the skull. In cases in which the intense inflammatory 
reaction is present, even without suppuration, it is conceivable how in a 
pneumatized tip the internal periosteum may become involved just as 
the external periosteum might be. The inflammation of the external 
periosteum is frequently seen in early mastoiditis without suppuration. 
It also might explain the prompt relief from symptoms following simple 
mastoidectomy, on the basis of good drainage of the tympanum and, 
through its connections, drainage of the apical cells. 

2. From the relationship of the vessels and nerves heretofore 
described, Papale expressed the opinion that toxic infectious material 
produced in loco or coming from the suppurating peritympanic cavity 
often stagnates in the hypotympanic recess and may pass through the 
caroticotympanic and pericarotid lymphatics into the perineureum of the 
abducens nerve and cause the lesion of the nerve without any involve- 
ment of the cavernous sinus, as the latter is protected by the resistant 
membrane lined by endothelium that surrounds the nerve and the carotid 
artery. He demonstrated this mode of transmission experimentally and 
confirmed the extradural origin of the paralysis of the sixth nerve in 
this syndrome. It appears to me that this hypothesis is a reasonable 
one in explanation of the ordinary uncomplicated Gradenigo syndrome 
instead of the one already mentioned, namely, that the symptoms are 
due to an inflammatory edema extending to the contiguous structures 
through the tip cells. 


3. There is no question of the extreme irritability of the trigeminal 
nerve as compared with other nerves, and the distinction between neural- 
gia and neuritis is quantitative rather than qualitative. It is chiefly a 
matter of degree. The cause of pain is chiefly due to an inflammation 
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or toxic involvement of nerves and ganglions. The ganglion has been 
definitely shown to be involved by Baldenweck.*' The appearance of 
herpes along the branches of the fifth nerve is one indication of ganglion 
involvement in this syndrome, as shown by Wiener.** Perkins *° 
assumed a ganglionic interference because fifty-five of ninety-five 
patients noticed pain in the distribution of the fifth nerve and attributed 
it to the diseased process going on at the tip. That the pain in this 
syndrome is always due to involvement of the ganglion seems unlikely. 
The pain could be severe, radiating or localized and could correspond 
in every detail to that described by Gradenigo and yet not be due, in 
my opinion, to primary involvement of the ganglion for the following 
reasons: (a) It is generally accepted that painful impulses are carried 
along sympathetic nerves to peripheral nerves and localized at an area 
not contiguous to the part affected. A glance at the sympathetic con- 
nections with the fifth nerve in this region might be a possible explana- 
tion of the pain. (b) The pain could be due to increased pressure in 
the cells at the apex and in themselves give rise to a pain reaction which 
is localized deep in the orbit or temporoparietal region. It is not an 
easy matter for children or even adults to localize deep-seated pain in 
this region. (c) It is possible that pain may be carried to adjacent 
sensory ganglions and then transferred from the sensory filaments of 
the neuron primarily involved and even to those of the secondary neuron. 
The stimulus is then carried in this neuronic pathway to the brain and 
is perceived as coming from the distribution area of the secondary 
neuron. This is called reflex or reflected pain. When one considers 
the ganglion connections with the nerves passing through the middle 
ear, it seems evident that there is something in the theory of reflected 
pain that may offer ample reason to explain the pain in the Gradenigo 
syndrome by these connections. It is known that the probable cause of 
referred pain is a lesion somewhere in the nerve circuit, either in the 
nerve trunk or in one of its branches. (I use the term pain in its 
broadest sense. A detailed description of pain and its pathways is given 
by Behan *° and MacKenzie.*) One should be cognizant that the dura 
‘is supplied by branches from each division of the fifth nerve, and that 
pain referred along these nerves may be of toxic origin or caused by 
other impulses arising in the middle ear. 


17. Baldenweck, L.: Thése de Paris, 1908. 
18. Wiener: Ann. Otol. Rhin. & Laryng. 19:694, 1910. 

19. Perkins, C. E.: Ann. Otol. Rhin. & Laryng. 19:699, 1910. 

20. Behan, R. J.: Pain, New York, D. Appleton & Company, 1922, p. 103. 


21. MacKenzie, J.: Symptoms and Their Interpretations, London, Shaw & 
Sons, 1909, p. 27. 
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Gradenigo assumed a gasserian ganglion involvement in accounting 
for the severe pain that is present. This hypothesis can be objected to 
on the basis that the pain need not be ganglionic in origin. It may be 
due to the pressure within the cells which in itself gives rise to pain, or 
due to pressure on the nerves of the tympanum and be referred to the 
regions that are commonly localized in this syndrome. The nerve con- 
nections of the fifth nerve with the nerves of the middle ear are definite, 
particularly through the otic and sphenopalatine (Meckel’s) ganglion. 
Inflammatory or toxic involvement of these nerves could send impulses 
along these connections to the localized areas described by Gradenigo. 

It seems reasonable to assume that in view of the recent pathologico- 
anatomic contributions to the study of this peculiar triad of symptoms, 
the Gradenigo syndrome may be due to: (a) cells extending to the 
apex (paralabyrinthine, subarcuate, paratubal), (b) the carotid canal 
(caroticotympanici canals, canaliculus tympanici), by erosion of the bone 
wall of the eustachian tube, (c) the perineural and perivascular lym- 
phatics of Papale, (d) erosion of the tegmen tympani with extension 
forward and (e¢) the inferior and superior petrosal sinus. 











Clinical Notes 


THE SWALLOWED SILK THREAD AS A GUIDE IN 
ESOPHAGEAL INSTRUMENTATION * 


Porter P. Vinson, M.D., Rocuester, MINN. 


Dunham,’ in 1902, first suggested the use of a swallowed silk thread as a guide 
in dilating strictures of the esophagus. The thread, used in conjunction with 
gastrostomy, was withdrawn from the opening in the stomach. Later, Mixter 2 
found that gastrostomy was unnecessary, and if the thread was swallowed slowly, 
it would pass through the stricture into the stomach and the intestine and could 
be pulled sufficiently taut to permit its being used as a guide in passing dilating 
sounds. Plummer,’ in 1910, called attention to the value of the thread in cases of 
lesions in the esophagus and reported its use in 300 cases. Since then much has 
been written concerning this simple and useful procedure, but many misconceptions 
still exist with regard to the way in which it is used. 

In many cases, patients suffering from various types of esophageal stricture 
come under my observation and insist that they are unable to swallow a thread. 
The chief cause for such failure rests in the skepticism of the physician regarding 
the value of the thread in esophageal instrumentation and therefore, from his 
lack of insistence that the patient swallow it. Furthermore, dysphagia may be so 
pronounced that it is assumed that a thread will not pass through the stricture. 
With reference to this difficulty, it has been shown repeatedly that a patient who 
has an opening through the esophagus can swallow a thread even though there 
is complete symptomatic closure of the esophagus; also that strictures can be 
dilated with a minimal amount of discomfort and hazard. A white, twisted silk 
thread, size D, is ordinarily used in esophageal strictures, but at times, the opening 
through the stricture is so small that a size A thread is employed. The use of 
this size of thread occasionally has proved successful when failure has attended the 
use of the larger size. The use of silk thread, instead of linen, must be empha- 
sized, and the thread must be twisted, not braided. It is very difficult for a 
patient with a normal esophagus to swallow a linen thread even when it is the 
twisted type, and it is almost as difficult for him to swallow a braided silk thread. 
The use of black silk instead of white has been suggested as it is more easily 
identified during esophagoscopy, but the white silk is quite satisfactory. 

The thread must be swallowed slowly. If it is taken rapidly, it will accumulate 
above the stricture in the esophagus or in the stomach, and will either fail to pass 
the obstruction or become snarled in the stomach, from which it will be pulled 


* Submitted for publication, Oct. 9, 1930. 

*From the Division of Medicine, the Mayo Clinic. 

1. Dunham, Theodore: New Instruments for the Treatment of Oesophageal 
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2. Mixter, S. J.: Symposium on the Surgery of the Esophagus from the 
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out if subjected to the slightest tension. The patient should be directed to swallow 
the thread no faster than 1 foot an hour, and at least 15 feet should be swallowed 
before any attempt is made to use it for guiding sounds through the stricture. In 
many instances, it is necessary for the patient to take the thread even more slowly ; 
some of my patients have spent from ten days to two weeks in swallowing 5 yards 
of thread. 

The patient should not be permitted to become discouraged in his efforts to 
swallow the thread, and the thread must be kept in the mouth all the time. It is 
not necessary to take food or fluid to force the thread through a stricture and in 
cases of certain lesions, such as pharyngo-esophageal diverticulum, in which 
obstruction is symptomatically complete, it is advisable to empty the sac before the 
thread is started and not to give anything by mouth except the thread for six or 
eight hours. In this way, the thread will enter the esophageal opening at the top 
of the sac and will not be washed into the mouth by the patient's unsuccessful 
efforts to swallow fluids. 

Another cause of failure is that a shot or capsule is often tied to the end of 
the thread and this relatively large foreign body will produce complete esophageal 
obstruction. I have seen a cicatricial stricture of the esophagus completely 
obstructed by an apple seed; when this was removed the patient was able to 
swallow fluids without difficulty. 

Special problems sometimes arise in the management of very small children but 
under ordinary conditions, a child, 18 months of age, will swallow a thread with- 
out trouble. If the child is from 3 to 5 years of age, he may pull the thread out 
of the mouth, but if it is replaced immediately he will soon find that his efforts in 
this direction are futile. Material assistance is sometimes rendered in restraining 
the hands of a child by tying him to a Bradford frame. Some children swallow 
the thread too rapidly; others have a tendency to chew it, which causes it to break 
when dilation is attempted. Careful observation will prevent the former diffi- 
culty and the passage of the thread through the nose will prevent the latter. Even 
if the thread is swallowed slowly, a small snarl may occur and prevent the free 
passage of the dilating sounds. In such a case, it is wise to tie another thread 
to the one that has been swallowed and to postpone dilation until the knot has 
passed well beyond the esophagus. If the patient has been accustomed to swal- 
lowing a thread, a snarl will rarely be found at the time of dilation. Excessive 
gagging during the act of stretching may cause some relaxation of the thread 
in the stomach and intestine and may increase the chance of a knot. 

It should rarely be necessary to perform a gastrostomy on a patient suffering 
from esophageal stricture; complete anatomic closure can never occur if the 
patient has swallowed a thread. If the opening in the stricture is small and it 
is necessary to use fine twisted silk, a coarser thread should be tied to the finer 
one; several yards of this should be ingested before dilation is attempted. The 
necessary tension on the finer thread is usually enough to break it, and days of 
discouragement may follow this misfortune. If gastrostomy has been done, niches 
on the gastrostomy tube will entangle the swallowed thread and it can be with- 
drawn from the opening in the stomach. A larger thread is then kept in place 
for an indefinite period and is renewed at the time of dilation. 

The thread can be kept in the alimentary tract for as long as necessary, but 
it is usually cut off after each dilation and permitted to pass on through the 
bowel. When it is kept in place for a considerable time, it will eventually pass 
out of the anus and will have to be cut off at the anal margin after each evacua- 
tion of the bowels. 
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A few complications may arise from the use of the thread. In the presence 
of an esophagotracheal fistula, the thread almost invariably will pass through the 
fistula into the trachea and will be coughed up and swallowed again until many 
strands are wrapped around the esophagotracheal septum. Laryngeal edema may 
ensue, necessitating tracheotomy, unless the thread is removed. 

If gastro-enterostomy has been performed, the swallowed thread may pass 
through the pylorus and back into the stomach. It may remain permanently 
entangled in the stomach and, theoretically, it may produce mechanical difficulties ; 
I have never seen any serious results, although the thread has been used many 
times under similar circumstances. In a case reported previously,* complete 
pyloric obstruction occurred from a snarl of thread becoming obstructed in a 
pyloric ring that had contracted as the result of the ingestion of lye. 


CONCLUSIONS 





I wish to emphasize the value of the swallowed silk thread in the management 
of esophageal strictures. By paying proper attention to the details, a thread can 
be made to pass through practically every permeable esophagus. 





4. Vinson, P. P., and Hartman, H. R.: Pyloric Obstruction Due to Swallow- 
ing a Solution of Concentrated Lye, M. Clin. North America 8:1037 (Jan.) 1925. 





LARYNGEAL TUBES FOR INDIRECT INTUBATION 
AND DILATION * 





M. C. Myerson, M.D., New York 


A set of indirect laryngeal tubes for purposes of emergency intubation and 
dilation of strictures is herewith shown and described. The tubes are fashioned 
to a great extent after the original bard rubber Schroetter tubes. They were 
made to overcome the disadvantages of the latter tubes. As the Schroetter tubes 
are made of hard rubber, they are difficult to manufacture. They are affected 
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Laryngeal tubes for indirect intubation and dilation. 





by heat so that they may straighten out and lose their original laryngeal curve. 
They deteriorate with age and become brittle so that they may break while being 
used and may cause embarrassment to both the patient and the laryngologist. 
They may break, even though new, when excessive force is applied. 







* Submitted for publication, Aug. 16, 1930. 
* From the Department of Laryngology, Mount Sinai Hospital. 
*Read at a meeting of the American Laryngological, Rhinological and 
Otological Society, May 28, 1930. 
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In a case of syphilis of the larynx which required emergency treatment for 
obstructive laryngeal dyspnea, a Schroetter tube was employed which broke off 
at the incisors while being introduced. This caused considerable difficulty during 
the time which was consumed in transferring the patient to the hospital.’ 

The tubes that I present are of metal and have a definite laryngeal curve. 
They are made in six sizes. The smaller sizes can be bent so as to approximate 
the curve required by the patient’s structures. 

This instrument is of value to the laryngologist who does not have the facili- 
ties for bronchoscopy when he wishes toc introduce air through a narrowed glottis 
as an emergency life-saving measure, or while he is waiting to perform a 
tracheotomy. 

Dilation of laryngeal strictures with the aid of these curved metal cannulas 
can be carried out readily. This technic is easier than that of dilation by means 
of direct laryngoscopy, for most laryngologists. 

As there are six sizes, the operator can choose the size most suitable for a 
given case. This type of tube is offered as a companion instrument to the 
Mosher “Life Saver,” which can be used for the same purposes. 


12 East Eighty-Sixth Street. 


1. Myerson, M. C.: Tracheotomy: Some Observations and Experiences, 
Ann. Otol., Rhin. & Laryng. 39:563 (June) 1930. 


SODIUM IODIDE IN HYPERESTHETIC RHINITIS* 
Atrrep Lewy, M.D., Cuicaco 


For about two years I have been using with considerable success free iodine 
solution derived from sodium iodide in the treatment of patients with hyper- 
esthetic rhinitis. I have followed the method recommended by Sternberg and 
Sugar,” who reported favorable results in acute and chronic nasal discharges and 
in hyperesthetic rhinitis from the use of the halogens in free solution. The tech- 
nic with iodine is as follows: A 3 per cent solution of sodium iodide is pre- 
pared, sterilized and allowed to stand several days in a white glass stoppered 
bottle until free iodine appears. One cubic centimeter of this solution is injected 
hypodermically.. There is sometimes a temporary exacerbation of the symp- 
toms. The injection is not repeated until after five days. After the solution 
has stood for several weeks, its injection becomes painful because there is too 
much free iodine, which is also shown by the increasing yellow coloration. The 
solution should be discarded and a fresh solution prepared. 

If the result is favorable, the injections are repeated as necessary. Most of 
my patients have had recurrences requiring occasional repetition of the treatment, 
but some appear to be permanently relieved. Several patients have been relieved 
by this method after a careful study of allergic reactions and various local treat- 
ments had yielded no results. I have also had some favorable results in the 
initial stages of acute coryza. 

In a more recent article, the same authors recommend a 0.3 per cent solution 
of sodium iodide for patients in whom the 3 per cent aggravates the condition 
or brings no results. I have tried this twice on patients for whom the 3 per 
cent solution was ineffective. One of these promptly improved; the other was 
not helped. With the other halogens, I have had no experience. 


* Submitted for publication, Dec. 10, 1929. 
1. Sternberg, H., and Sugar, M.: Ztschr. f. Hals-, Nasen- u. Ohrenh. 15: 
357, 1926, 
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Progress in Otolaryngology 


A Summary of the Bibliographic Material Available in the 
Field of Otolaryngology 


FUNCTIONAL EXAMINATION OF HEARING; 
DEAF-MUTISM AND EDUCATION 
OF THE DEAF * 


ROBERT SONNENSCHEIN, M.D. 
CHICAGO 


Every year | have noticed certain tendencies in the literature on the 
functional testing of hearing. A few years ago | called attention to 
the fact that while formerly the greatest number of articles on tests 
of hearing and similar subjects came from the European schools, espe- 
cially the German and Austrian, for a number of years American and 
English writers, particularly the former, had furnished most of the 
papers, and that practically all the articles came from those sources. In 
the past year, a number of papers have appeared in the German litera- 
ture, but one still finds many contributions in the American and English 
journals. 

While the subject of audiometers is not so prominent as it was a 
few years ago, it is still receiving considerable attention. Fully recog- 
nizing the excellent work done by such men as Harvey Fletcher and 
his associates, by Dean and Bunch, Jones and Knudsen and others, I 
believe that inadvertently credit due Dr. John Guttman of New York 
has not been stressed. As far as I am able to find, it was he who first 
described the use of the vacuum tube in an audiometer, in a paper read 
before the section of Otology of the New York Academy of Medicine 
on May 13, 1921, and published in the Laryngoscope the same year.’ 
The first paper on the audiometer of the Western Electric Company 
appeared, I believe, in 1922. 

In 1929, it was interesting to me to note the interest in malingering 
as evidenced by a considerable number of papers on this topic. This 
year I have seen no article on this subject, but several dealing with 
the question of bone conduction, examination of school children, etc. It 


* Submitted for publication, Nov. 19, 1930. 
1. Guttman, J.: Laryngoscope $31:960 (Dec.) 1921. 
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is natural that the interest and work of colleagues vary from year to 
year, depending largely on the clinical material which presents itself, 
as well as on the endeavors of workers to stimulate their own activities 
by varying their scientific pursuits. 

Dederding * gave a detailed examination of 135 patients examined 
and treated in the ear department of the Municipal Hospital of 
Copenhagen. To quote the author: 


We will for the present use the term Morbus Meniéri as designating a disease 
which, as far as the ear is concerned, shows itself by a varying function both of 
the acoustic and static part, and with regard to which it has been possible to 
exclude any specific etiology (such as syphilis, parotitis, encephalitis, tumors, 
diabetes, nephritis, professional disease of the internal ear or disseminated scle- 
rosis). The symptoms of this affection are, as far as the ear is concerned, partly 
subjective, and are as follows: giddiness, buzzings and deafness, and partly objec- 
tive: acoustic and vestibular abnormalities found on detailed examinations of the 
functions. 


The diction was good, considering that the author was writing in 
a language foreign to her. The text was English, but the summary was 
given in both English and Danish. The examination of the acoustic 
function of the patients was carried out in great detail and with much 
care. The author observed strict rules governing proper testing with 
tuning forks, whisper and conversation. The author investigated the 
changing acoustic function under the influence of fluid metabolism. One 
chapter dealt with experiments with mercury and water loading, on 
patients undergoing radical operations. Similar work was previously 
done by Runge and reported by him several years before. 

Dederding concluded that the various clinical and acoustic phenomena 
found in these cases of Méniére’s disease are explained by the experi- 
ments with mersalyl in which an increase of the diuresis together with 
loss of weight is accompanied by considerable increase in hearing in the 
course of several hours. On the other hand, an increase in intake of 
fluids together with an increase of weight may reduce the hearing. 

With reference to the changes in bone conduction compared with air 
conduction, the author was in agreement with the theories originally 
elaborated by Bezold. 

This monograph represented a tremendous amount of detailed and 
careful work and was accompanied by numerous tables showing the 
effect of the intake of drugs, etc. From a scientific standpoint at least, 
it was a valuable contribution to the literature on Méniére’s disease. 


2. Dederding, Dida: Clinical and Experimental Examination of Patients 
Suffering from Morbus Meniéri Including a Study of Bone Conduction, Acta oto- 
laryng. (supp. 10) 4:1, 1929. 
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Drury * presented an extensive study of audiograms taken in 2,201 
cases which showed a selective loss of hearing for the upper frequencies. 
The patients were equally divided between those with endocrine dis- 
turbances and those without. The nonendocrine group was representa- 
tive of a diversified class of recognized disease entities. His conclusions 
as to the causative factors for a loss of hearing of the upper frequencies 
as shown by a so-called type E audiogram were: Syphilis shows an 
incidence at least twice as large as any other possible factor; the 
pituitary is next in order; cardiovascular disturbances and lesions of 
the central nervous system may exercise an influence, whereas thyroid 
failure and hepatic dysfunction are only suggestive. Drury felt that 
control observations were essential in the syphilitic cases, and made 
these on the untreated and partly treated syphilitic patients who had no 
other complications. 

Most observers agree that in syphilis both the cochlear and vestib- 
ular branches of the eighth nerve are affected simultaneously at times, 
the cochlear branch with possibly greater frequency. The vestibular 
branch recovers entirely, whereas symptoms develop in the cochlear 
branch which in many cases remain permanently. The tinnitus may or 
may not be relieved, but the intensity may be greatly diminished, espe- 
cially when proper attention is given early. If improvement takes place 
in the hearing it is gradual, and better perception through the cranial 
bones also results. This study showed that tinnitus does not appear 
first as a rule. In unilateral impairment of the inner ear of a mild 
type a positive Rinne test is possible, but if deafness increases, the 
character of the reaction gradually changes until it becomes negative. 
The negative Rinne test results from the transfer of bone conduction 
from the sound ear. Shortening of bone conduction in the syphilitic 
patient with involvement of the ear occurs earlier than in the normal 
person. In unilateral syphilitic diseases the Weber test is lateralized to 
the normal ear, while in bilateral cases the perception of the test is 
entirely lost. Inflations of the eustachian tube produce no improvement 
in the patient with uncomplicated syphilis. An early manifestation of 
syphilis is a gap of the dipper variety at 4,096 double vibrations and 
when found bilaterally is suggestive of a syphilitic infection. Correla- 
tions of curves with the pathologic conditions in syphilis have been 
sufficient as yet only in suggesting a trend rather than a deficiency con- 
dition. Drury’s conclusions regarding syphilis were : 


3. Drury, Dana W.: Deafness in Syphilis: An Audiometric Study, Ann. 
Otol. Rhin. & Laryng. 38:625 (Sept.) 1929. 


SONNENSCHEIN—FUNCTIONAL TESTS OF HEARING Wi 


Recognition of a syphilitic auditory neuritis is very important as it may be an 
evidence of an incipient cerebrospinal involvement. The audiometer is the instru- 
ment of choice in diagnosing early involvement of the auditory nerve. Cases 
demonstrating a dipper involvement at 4096 in the audiometric curve are sug- 
gestive of a possible luetic origin and should be followed through with careful 
further investigation along those lines. When a dipper gap is found to be of 
luetic origin the ear damage remains permanent although the causative factor 
may be successfully cured. 


EFFECT OF SUBAUDIBLE VIBRATION ON ACUITY 


Knudsen and Jones * continued their investigations of the subject 
of paracusis, especially along the field of subaudible vibrations. Their 
tests indicated that both audible and subaudible vibrations under all con- 
ditions fail to increase the acuity of hearing. The clinical interest shown 
in the methods of treatment based on the use of audible and inaudible 
vibrations, as well as the somewhat favorable statements made concern- 
ing these procedures, led the authors to investigate this problem and 
put the matter to the test of precise measurement. In their earlier work, 
Knudsen and Jones found that audible vibrations of any frequency or 
intensity reduced the acuity of hearing in all persons regardless of the 
presence or absence of any type of defect in hearing. Persons with 
normal hearing, impairment of perception or defects in conduction 
heard less acutely in the presence of a noise. Those with normal hearing 
and impairment of perception were affected more than those with impair- 
ment in conduction when subjected to the same noise. The person with 
impairment of conduction has an advantage when conversing with a 
normal person in the presence of a noise or with one whose perception 
is impaired because the latter speaks louder ; the normal person does this 
to speak above the noise, and the one with perception deafness always 
speaks louder because he cannot hear his own voice. The noise pro- 
vides a favorable environment for the person with impairment of con- 
duction and puts him on a more nearly equal basis with the normal 
hearer, giving him an impression that his hearing has been improved 
by the noise. Actually, he has less acuity of hearing in the presence 
of noise than he has in a quiet. The loss of acuity of hearing in the 
presence of a noise can be accounted for on the basis of auditory mask- 
ing. This is caused by the interfering effect of tones or noise on the 
hearing of other tones or speech. In previous work, Knudsen showed 
that a noise interferes with the hearing of speech and that this effect 
increases as the loudness of the noise increases. In order to determine 


4. Knudsen, Vern O., and Jones, Isaac M.: The Effect of Audible and of 
Subaudible Vibrations on the Acuity of Hearing, Arch. Otolaryng. 10:472 (Nov.) 
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whether the gross vibrations of the drum membrane and ossicles per sc 
increase the hearing acuity of a person with impairment in conduction, 
tests were made in which auditory masking could not play a part. The 
patient was subjected to gross but subaudible vibrations. By this means, 
definite conclusions could be drawn as to whether the acuity of hearing 
can be improved by any type of external vibration. It is known that 
vibrations produced by moving vehicles, such as automobiles and trolley 
cars, are rich in low frequency and even subaudible vibrations. Since 
some patients claim that they hear better when riding in these vehicles, 
the importance of determining whether or not these subaudible vibra- 
tions improve the acuity of hearing can readily be seen. 

A special apparatus was constructed, and the patient’s acuity was 
tested with the audio-amplifier before, during and after exposure to the 
subaudible vibrations. Three persons, two of them physicians, were 
tested: All showed a marked bilateral lesion of the conductive mechan- 
ism. Each patient believed that the acuity of hearing was much better 
in a noise. Audiograms taken at various times during and after the 
test showed no improvement in acuity. The tests for speech showed 
also that the subaudible vibrations produced no improvement. These tests 
showed that neither the acuity of hearing for tones nor the acuity of 
hearing for speech receives any benefit from subaudible vibrations. 

Davis ° defined the various types of deafness, including perceptive, 
conductive and progressive deafness and otosclerosis. He also dis- 
cussed the various etiologic factors responsible for these different types 
of deafness. For an accurate diagnosis, a careful history should be taken, 
and examination should be made of the drum membrane, eustachian 
tube (by means of catheter inflation), mouth, throat, nose and accessory 
sinuses. The functional examination should include the voice and 
whisper test. The watch test is not an accurate instrument for testing 
unless the same watch is used at all times. Tuning forks are the instru- 
ments most generally used to determine the state of hearing. Since 
the average range of the human voice is from about 200 to 3,000 double 
vibrations, it is unnecessary to use very high or very low tuning forks 
for practical purposes. A set of forks ranging from 32 to 4,096 double 
vibrations is sufficient. The method used for excitation of the forks 
should be the same at all times, in order to obtain uniform results. The 
unweighted C fork excited by a pleximeter attached to the fork and 
released by a spring has proved satisfactory. For the low and high 
tones the 50 and 4,096 double vibration forks have been used, allowing 


5. Davis, James E.: Different Types of Deafness: A Study of the Etiology, 
Methods of Diagnosis, Prophylaxis and Treatment, Laryngoscope 40:20 (Jan.) 
1930, 
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the fork to fall by its own weight against the knee through an arc of 
90 degrees. For practical purposes the Weber, Schwabach, Rinne, Gellé 
and Stenger tests are the most essential. Davis mentioned my descrip- 
tion of the various observations with the Rinne test. For the upper 
tone limit the Galton whistle or monochord is used. 

Within recent years the audiometer has come into fairly general use. 
With it, one is able to obtain accurate measurements of the state of 
hearing in sensation units. The greatest variation, Davis found, is in 
comparison with results obtained with the Galton whistle. His results 
did not substantiate Shambaugh and Holderman’s conclusions that the 
audiometer cannot be used as a means to determine the hearing in each 
ear separately. He found that except in cases of total unilateral deafness 
the audiometer records lead to the same conclusions as do those of other 
functional tests. Frequently the internist and serologist must be called 
on to arrive at an accurate correct diagnosis. Davis also took up the 
various prophylactic measures and methods of treatment. 

Hays ® stated that an increase in deafness is not by any means due 
entirely to local conditions. In about nine of every ten cases there is 
some underlying basic physical factor which is never taken into con- 
sideration. He cited several examples to illustrate this statement. He 
suggested the following plan for the care of the deafened patients: 
(1) a careful history and complete test of the hearing with the audiome- 
ter, and if necessary with the tuning forks, which is to be repeated at least 
once a week; (2) a thorough physical examination including observa- 
tions with the nasopharyngoscope and the vibratory otoscope; (3) hos- 
pitalization of the patient for four weeks during which time he is to 
have certain basic treatments, the remainder of the time to be occupied 
with recreational activities under the direction of a hostess; (4) exami- 
nation by an internist with complete tests of the blood, urine and stools 
and, if necessary, determination of the basal metabolic rate; (5) roent- 
gen study of the sinuses and mastoids in every case; (6) general local 
treatment as outlined by the internist and otologist; (7) daily instruc- 
tions in lip reading ; (8) visits to the office for local treatments as often 
as necessary; (9) diathermy and vibratory massage to be given at the 
hospital, and (10) a final check-up of the patient with a complete analysis 
of the case to be sent to the physician so he can give follow-up treatment. 

Hays admitted that even with this painstaking procedure he was 
unable to accomplish much except in isolated cases. Certain facts were 
learned however: (1) that every case is an individual problem; (2) 
that with the active cooperation of the internist, the patient gets along 


6. Hays, Harold: The Inadequacy of the Present Treatment of the Hard 
of Hearing, Eye, Ear, Nose & Throat Monthly 9:7 (Feb.) 1930. 
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better, and (3) that patients who cooperate and follow this routine, 
even to the extent of hospitalization, really show an improvement 
which often is permanent. 

However thorough this routine may be, it will fail of its object in 
advanced degeneration of the auditory nerve or in definite otosclerosis ; 
furthermore, hospitalization is too expensive a procedure for most 
patients. 

Schwarz and Tigler‘ called attention to the fact that for the usual 
tests of hearing, both the monochord and tuning forks are usually 
employed. For exact and accurate measurements of the hearing and 
when a graphic presentation and curve are essential, this apparatus has 
the following qualifications: (1) a continuous range of frequency and 
intensity of tone, (2) constancy in the calibration both for frequency 
and intensity and (3) pureness of tone. Mechanical devices alone are 
not adequate, but with an electric apparatus it is possible to fulfill these 
conditions. The authors then gave a detailed and technical account of 
the apparatus that they devised, the methods of calibration and their 
formulas for figuring intensities of sound. 

Although the references in the literature were only German, the 
authors mentioned the 2A audiometer of the Western Electric Company, 
to which the calibration in sensation units applies. So far as I can see, 
the oto-audion does not offer any advantages over the American audio- 
meter. It is to the everlasting credit of this country that this type of 
apparatus was first developed here. In previous reviews I called 
attention to the fact that in the past two years the Germans had been 
making great strides in developing instruments for the exact measure- 
ment of hearing and that until very recently they apparently had not 
approached the American type in efficiency and practicability. This 
newest type, however, from the description given seems to mark a 
definite advance in audiometers made in Germany. 


VALUE OF AUDIOMETER 


Otologists have found it desirable to have a convenient method of 
testing each part of the tone range separately, and of measuring the 
degree of defect. The tuning forks devised by Bezold with the whistles 
for testing the higher ranges provide a method for testing the entire 
tone range, but it is crude and does not enable one to measure accur- 
ately the degree of depression in hearing. The audiometer has been 


7. Schwarz, Wolfgang; and Tigler, Heinrich: The Oto-Audion, Beitr. z. 
Anat., Physiol., Path. u. Therap. d. Ohres 28:77 (Jan.) 1930. 
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devised to meet these requirements. Shambaugh * described the various 
types of audiometers, namely, the 14, 2A, 34, 4A and 5A audiometers, 
and discussed the uses to which the 14 audiometer can be put and its 
practical value to otologists in solving the clinical problems encountered, 
such as: determining the location of the disturbance producing the hear- 
ing defect, which is the most important ; determining the degree of handi- 
cap produced by the impairment; diagnosing the presence of total 
monaural deafness and determining whether the hearing defect is 
increasing or decreasing. In locating the disease producing impairment 
of hearing, the important thing is to determine whether the trouble is in 
the conducting mechanism or whether it results from an injury to the 
nerve itself. For this fact one is dependent chiefly on the tests of func- 
tional hearing. These tests give information as to the status of hearing 
for the upper and lower ranges of tone, as to depressions in the middle 
tone range and as to hearing by bone conduction, compared with that by 
air conduction. 

Defects of hearing in the upper tone range indicate an alteration in 
the sound-perceiving mechanism. The methods for testing this region 
employ the Galton whistle, particularly the Edelmann type, and the C 4 
(2,048 double vibrations) fork which gives a more or less satisfactory 
estimate of the defect in all except the more incipient cases. The serious 
difficulty in testing the upper tone range by these tests is the practical 
impossibility of excluding the opposite ear especially where only one 
ear is involved, or if the condition is bilateral, when one ear has a con- 
siderably greater defect than the other. The Western Electric audio- 
meter offers a more satisfactory method than the other tests at one’s 
disposal for testing the upper tone range, because it enables one to test 
more accurately the hearing in each ear separately. In addition, the 
audiometer produces a gentler intensity of stimulation for the higher 
notes. Reports by Bezold and others concerning considerable defects 
in the upper tone range, particularly in otosclerosis, when using the 
Galton whistle showed only moderate depressions in hearing when the 
same patients were tested with the audiometer. The forks are not 
suitable for testing the upper tone range by bone conduction. The 
audiometer with the device provided for testing bone conduction gives 
results more in accord with those obtained by air conduction. 


For determining defects in the lower tone range, the tuning forks 
are the most satisfactory instrument. By simply determining the hear- 
ing status for the C 1 (32 double vibrations), C (64 double vibrations), 


8. Shambaugh, George E.: Evaluation of the Usefulness of the Western 
Electric Audiometer in Solving Clinical Problems for the Practicing Otologist, 
Acta oto-laryng. 14:47, 1930. 
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and the A (108 double vibrations) forks, that is, whether they are heard 
normally, slightly shortened or not heard at all, is exactly the informa- 
tion that the otologist desires in terms that he can understand and readily 
utilize. The time element only adds an item of confusion, and varies 
considerably according to the fork used. The audiometer is not as 
satisfactory for testing the lower tone range as it is for testing the 
higher tones. This is due to the introduction of the element of bone 
conduction in testing the lower tones. The borie conduction is pro- 
vided through the contact of the telephone receivers with the skull. 
When bone conduction becomes a factor, one is never sure as to the 
amount the opposite ear may be contributing to the actual hearing. 
Bone conduction becomes a disturbing factor when one tests the lower 
tone range with the audiometer, because it is greater for tones of low 
range than for those of high range, and also because it becomes a more 
important factor in those lesions showing an impairment for the lower 
tone range owing to its actual increase above the normal in those con- 
ditions. The arguments advanced to prove that the use of the telephone 
receiver of the audiometer introduces no possibility of bone conduction 
as a disturbing factor are not impressive in view of the clinical observa- 
tions in cases of impairment of the lower tone range in which the patient 
hears clearly over the telephone, owing to the increased bone conduction 
found in these cases. Shambaugh concluded that in defects of the lower 
tone range, more accurate and satisfactory information can be obtained 
by testing with the tuning forks than by using the audiometer. 

Bezold’s method of using a series of tuning forks covering the entire 
tone range supplemented by whistles is a cumbersome and unsatisfactory 
means of measuring the degree of depression in hearing. One of the 
results obtained by this method was the finding of gaps in the midst of 
the tone scale. These gaps, as shown by the audiometer, do not actually 
exist, but represent only depressions in hearing in the midst of the tone 
scale. The audiometer offers a means for examining all parts of the 
tone scale quickly and a means for measuring any depression of hear- 
ing that may be found. The clinical significance of depressions of the 
middle tone scale is not yet definitely known. They are the results of 
defects in the sound-perceiving mechanism rather than the results of 
obstruction in sound conduction, and are often observed in advanced 
otosclerosis, when there is nerve deafness. Shambaugh did not recall 
finding these depressions in the degenerative processes classified under 
senile changes in the nerve. 


For determining the location of the cause of defects in hearing, the 
tuning forks, in the hands of an otologist who has learned to make 
the differential functional tests of hearing and who has had sufficient 
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clinical experience, give results that can be intelligently evaluated and 
that produce little difficulty in diagnosing the condition. However, in 
evaluating an audiogram for a definite diagnosis, especially when the 
defect extends throughout the entire tone range, other tests in addition 
to the use of the audiometer are usually required before it is possible 
to decide whether the disease is primarily an impairment of the nerve 
or whether the involvement of the nerve is secondary to a disease of 
the conducting mechanism. Shambaugh reported a series of cases with 
the audiograms to bring out his point. 
His summary was as follows: 


1. The audiometer is a very satisfactory means for testing the status of 
hearing in the higher tone ranges. It seems to be superior for these tests to the 
tuning forks or the Galton whistle. 

2. For testing the low tone ranges the audiometer is not as satisfactory as 
the tuning forks, for the reason that it is possible to test the lower tone range 
with tuning forks by air conduction without any confusion from the other ear, 
whereas in testing with the audiometer with the telephonic ear piece held to the 
ear bone conduction becomes a confusing element especially for the low tones. 

3. The audiometer is the best means for determining defects in the midst 
of the tone scale. 

4. In diagnosing the cause of deafness as to whether this is the result of 
obstruction to sound conduction or of alterations in the sound perceiving appa- 
ratus the audiometer is not always reliable. This diagnosis can often only be 
made satisfactorily by means of the tuning fork reactions (Rinne test). 


5. In undertaking to establish the diagnosis of total monaural deafness, the 
audiometer is of considerable assistance, but this diagnosis is more accurately 
determined through an intelligent evaluation of other functional tests. 

6. As a means for measuring the handicap from a defect in hearing, the 
audiometer is of no particular value, for the reason that a defect as shown in 
the audiogram gives no clue as to the actual impairment of hearing of the voice, 
which is the only handicap of practical importance to the patient. 


7. As a means for measuring progress of deafness or improvement in hearing, 
the audiometer testing all the tone range is more valuable than other mechanical 
devices, such as the watch or the acoumeter of Politzer. As a matter of fact, 
however, such information has very little clinical importance over that which can 
be determined more readily by a voice test. As a method of precision it has a 
certain interest with, however, very little practical importance. 

In conclusion, I would point out that the examination of the tone range by 
the audiometer is of more interest for the physiologist than it is for the practicing 
otologist. It is a useful apparatus in the equipment of an otological department 
in which instruction for students is carried on, since it helps materially in visual- 
izing facts in the physiology of hearing as well as the defects that occur as the 
result of disease. Much that has been published regarding audiometric tests has 
only contributed to the confusion of otologists for the reason that too often this 
has been written with little evidence of any clear conception of the clinical sig- 
nificance of functional hearing tests. The value of the audiometer as a practical 
aid to the otologist has been much exaggerated. 
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much greater than do most audiometers used in the office. 


LIMITATIONS OF 





FUNCTIONAL TESTS 


Fowler ® stated that functional tests are employed to determine the 

hearing capacity and to aid in differential diagnosis. Many of the ticks 
of watches, sounds of acoumeters or tones of the tuning forks are 
deficient in an intensity range, and give one the belief that when the 
sounds are not heard there is a tone gap in the hearing. This may not 
be so, but instead the tone may be of insufficient intensity to be heard 
by the patient. The audiometer has the advantage of a great range in 
intensity. In the thousands of patients examined by Fowler, a tone 
gap was not noted if the audiometer revealed none. Other instruments 
that showed tone gaps were regarded as of too limited intensity. In com- 
paring his own forks with the 14 audiometer, Fowler showed that while 
the audiometer gives great intensities by air conduction, it is as deficient 
as the tuning forks in the range for bone conduction. Therefore if a 
patient’s hearing is lowered beyond the limits for determination by these 
instruments, this does not mean that he has lost his hearing entirely, 
but that a sufficient intensity range is not available to determine his 
hearing. With a lower intensity limit for bone conduction than for air 
conduction with both forks and audiometer, bone conduction may not 
be discernible when air conduction is still measurable. It is difficult 
to believe that with any residual hearing for air conduction bone con- 
duction should be entirely gone, and vice versa. 


Tests of the voice have various limitations. Tests for distances less 
than half a foot are unreliable because of reflections between the patient 
and the examiner. These reflections as well as standing waves and 
noises are also present for long distances and interfere greatly with 
accuracy. To be used as a gage, a sound must be carefully measured 
by testing many normal ears at its minimum audibility distance or 
intensity. The voice does not come under this category, although many 
otologists assume that it is similar to a standard mentioned in some text 
book and use it accordingly. Statements have been made that determina- 
tion of an obstructive or nerve deafness depends on whether the patient 
hears the male or the female voice better. Although the voice of a 
woman is an octave higher than that of a man, one is heard better than 
the other, not because of the difference in pitch, but because of the 
different intensity. The fundamental difference lies in the fact that 


9. Fowler, Edmund Price: Limitations of the Functional Tests in the Dif- 
ferential Diagnosis of Deafness, Ann. Otol., Rhin. & Laryng. 38:766 (Sept.) 1929. 


This was an excellent and complete paper, and the author had studied 
the audiometer and its uses from a broad point of view. For testing the 
highest tones the monochord serves well qualitatively, and covers a range 
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a man has twice as many harmonics in his voice as a woman has, because 
it is an octave lower, and his harmonics are placed half as far apart 
as those of a woman’s voice. “The energy of woman’s and man’s voices 
varies as between people. Male and female voices are limited by nature 
so that they cannot be efficiently used for the differential diagnosis of 
deafness at least in the way taught.” 

The Galton whistle varies greatly in frequency and intensity accord- 
ing to the air pressure used and the accuracy in setting it. “The value 
of the Galton whistle lies in its ability to give great intensity. If heard, 
it is certain that no total loss of hearing exists for the frequency used. 
If not heard, it may mean either nerve or obstructive lesion, or both, 
or neither.” 

The Rinne test is limited in application for several reasons: 1. The 
intensities of the forks are generally insufficient to produce a sensation 
of sound beyond certain limits as shown in graphs in which both bone 
and air conduction limitations for tuning forks were indicated. 2. Two 
distinct instruments with different rates of decrement are being com- 
pared when the prongs of the fork are used for air conduction and 
the shank for bone conduction. 3. Many lesions cause a loss in air 
conduction with no loss, or even a gain, in bone conduction at certain 
frequencies, but one cannot tell to what extent the gain in one has 
offset the loss in the other, and vice versa. 4. A damping of vibration 
by thick skull coverings is a factor in diminishing bone conduction. 
5. When the Rinne test is confined to only one frequency, one cannot 
say whether or not it is reversed at some of the other frequencies tested. 
6. In unilateral deafness the Rinne test may be misleading, as the sound 
may be transmitted from one mastoid to the other so that no loss in bone 
conduction may be noted in an ear that is stone deaf. 

To overcome these limitations, Fowler compared the absolute losses 
of air and bone conduction in sensation units at a spread of frequencies 
from 64 to 8,000 or more double vibrations. No complicated or uncer- 
tain measurements are then involved and there is no necessity for the 
Rinne test, as the relation of air and bone conduction is definitely 
determined in like units from the average normal measurement. 

The Weber test is regularly heard only in the ear to which it is 
lateralized. It often appears to be referred to opposite ears with dif- 
ferent frequencies. It may be referred to one ear on light application 
and to the opposite ear with firm application of the same fork. It is 
dependable only when the results can be correlated with those of other 
tests and clinical observations. 

The Schwabach test is limited, because it also is heard by both ears. 
Unless a special noise apparatus is used, one may not be able to tell 
which ear is really hearing the sound. The Schwabach test is usually 
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heard loudest in the ear tested. Only with equal and similar lesions of 
both ears, when hearing is equal for air conduction for both, is the 
Schwabach test serviceable for quantitative measurements. 

Bone conduction sensitivity is not as accurately determined as air 
conduction because it varies and depends so much on the technic of 
pressure and the placing of a fork. Unless the Schwabach test shows 
a gain or loss of at least 10 sensation units at several frequencies, it 
means little. The Schwabach test is also limited in the frequency range 
used, because with the lower frequencies the vibrations are felt before 
they are heard, and at the high frequencies the sound is audible through 
the air before the shank touches the ear and so confuses the patient. 


It is important not to limit bone conduction to one frequency but 
to spread it over a series from about 64 to 4,096 double vibrations, since 
bone conduction is heard largely by way of the conducting mechanism. 

The Gellé test has several limitations also. As in all tests of bone 
conduction, there is a lack of audible intensity or inability of the patient 
to determine definitely which ear hears the fork; the patients mistake 
changes of quality for changes in intensity, etc. This test may also 
give various results at different frequencies. 

The limitations for determinations of bone conduction apply to the 
Schwabach, Rinne, Weber and Gellé tests which are either absolutely 
or relatively limited to air conduction. 

The noise apparatus should first be used in both ears; when no 
sound is heard, it is to be used in one ear so as to enable the patient 
to determine the test sound. Normally the sound for the middle and 
high frequency ranges is not loud in the noise apparatus. These fre- 
quencies are most useful as they are needed to mask the test sounds of 
speech, the forks and the Galton whistle which employ these frequencies. 
A noise apparatus should be adjustable in intensity, as a different volume 
of sound may be needed in different cases. Only enough sound should 
be used to mask the test sound. It will always tend to lower the hearing 
in the ear under examination by both air and bone conduction, even 
with trained observers. 

Fowler discussed the limitations and physical imperfections of the 
functional tests to remind those using these tests of the importance of 
these features and to encourage the accumulation of accurate data. The 
only logical procedure is the accurate measurement of air and bone con- 
duction, showing variation from the normal in both ears in like units 
of measure. The interpretation of these variations will be obtained 
from correlating clinical and experimental data and observations at 
autopsy. 
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BEZOLD SPEECH SIXTH 


Kreiderwolf *® and Katz** suggested that the well known speech 
area of Bezold extends from b 1 to g 2. The two principal points made 
by Bezold with regard to this so-called speech area were : 


1. For the understanding of speech it is only necessary to have proper percep- 
tion of the tones from b 1 to g 2 inclusive. It is necessary, however, that within 
this range the tones be held at a moderate degree of intensity for if the perception 
is below a certain level, it is insufficient for the understanding of speech. The 
converse of this, however, is not true, for in some cases which possess this tonal 
range the ability to hear speech is not present. 


2. When the hearing for this range is gone on both sides, hearing for speech is 
practically always lost. 


A number of workers, among them, Frankfurter, Thiele, Bross and 
Stumpf, have raised certain objections to these views. Bezold attempted 
to confirm physical observations by references to normal physiology. 
He asserted that the so-called “sixth,” or that portion of the cochlea 
corresponding to the sixth, plays the same rdéle in hearing that the fovea 
centralis of the retina does in sight. According to the authors named, 
this view is erroneous, because the physiologic and anatomic functions 
of the fovea are well established, whereas the special rdle of Bezold’s 
sixth is established neither anatomically nor physiologically. 

The question as to which tone range is absolutely essential for the 
understanding of speech has brought forth a number of theories. That 
of Bezold was that the sixth from b 1 to g2 (from 450 to 800 double 
vibrations) is the correct range; according to Stumpf, it is from ¢ 2 to 
c3 about from 650 to 1,024 double vibrations) and Schmiegelow held 
that it is from A 1 to C 3 (about from 435 to 1,300 double vibrations). 
For the proper and complete hearing of all speech elements the tonal 
range from c 1 (256 double vibrations) to c 5 (4,096 double vibrations) 
is probably necessary. 

Clinical experience shows that when an understanding for speech is 
present the Bezold sixth is practically always present, and usually in 
conjunction with tone islands above and below this range. The sig- 
nificance of the sixth is based on the fact that it lies within the range 
that is necessary for the proper appreciation of speech. 


VOICE HEARING TESTS 


Benjamins ** stated that even an accurate determination of the 
auditory function for ordinary sounds does not permit one to draw 


10. Kreiderwolf, William: The Bezold Speech Sixth, Beitr. z. Anat., Physiol., 
Path. u. Therap. d. Ohres 28:96 (Jan.) 1930. 

11. Katz, F. G.: The Bezold Speech Sixth and the Understanding of Speech, 
Beitr. z. Anat., Physiol., Path. u. Therap. d. Ohres 28:96 (Jan.) 1930. 

12. Benjamins, C. E.: Some Studies of the Auditory Function in Relation to 
Articulate Language, Acta oto-laryng. 14:32, 1930. 
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detailed conclusions regarding the auditory capacity for articulate lan- 
guage. He used a small soundproof chamber and by means of a micro- 
phone, an apparatus for graduating the transmission of sounds and a 
loud speaker or telephone, he was able to test patients by means of the 
conversational voice. He studied the “index vocalis” of Gradenigo, i. e., 
the relation between the distance at which whispered vowels can just 
be heard and the distance at which vowels of ordinary conversation tone 
can be distinguished. He likewise called attention to the fact that there 
is a great difference in the vowels with high formants and those with 
low ones. This applies likewise to the differences between male and 
female voices. 

Benjamins stressed examination with the conversational voice, as 
this gives an index to the actual hearing ability of the ear in the ordinary, 
practical affairs of life. It has always been my opinion that while it is 
difficult to standardize the voice hearing tests, they are exceedingly 
important, for after all, the real efficiency of the ear is its ability to 
hear and understand speech properly. When certain rules are observed, 
such as tightly closing the ear that is not being tested, with the eyes of 
the listener closed or averted from the examiner, seeing that no part of 
the body touches the wall or any furniture, using only residual air, care- 
fully approaching the patient from the greatest possible distance and 
noting at which point he first begins clearly to understand high tones, 
low tones and combinations of these tones, valuable and practical results 
are obtained. Despite difficulties of standardization, the voice seems to 
me the most important of all the mechanisms for the functional testing 
of hearing. 

Sell ** was prompted to develop a quantitative system for testing 
hearing with the voice because of the unsatisfactory result obtained with 
the use of pure tones. The assumption that for diagnostic purposes 
reliable results could be obtained by measuring the threshold values of 
pure tones as such led to the development of audiometers. Sell stated 
that the maximum sensitivity of the normal ear lies at about 2,000 double 
vibrations per second and that this is influenced by a factor of about 
1: 100,000 compared with the sensitivity at about 50 double vibrations ; 
this causes sources of error to arise unless the tones of the lower range 
are absolutely free from overtones. One is really determining not the 
threshold stimulation of the corresponding frequency but the one for 
some favorably located overtone. 

The author then stated that the value of the audiometric method is 
that it gives results which can easily be reproduced, and that it thus 
detects changes in hearing ability at different periods of time. Accord- 


13. Sell, H.: Quantitative Measurements of Hearing Ability by Means of 
the Voice, Ztschr. f. Hals-, Nasen- u. Ohrenh, 25:571 (March 25) 1930. 
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ing to his belief, the method is not reliable so far as the actual diagnosis 
is concerned, and the curves do not actually correspond with the various 
clinical observations. This is the view of many American observers, 
and one that I have expressed in a number of publications. Sell further 
stated that the universal view that with changes in the nerve the loss 
is mainly in the highest tones, whereas with lesions of the middle ear 
the lower tones are affected, is not always clear. He said that it is 
therefore possible to state definitely that at present the curves of pure 
tones do not serve very well from a diagnostic standpoint in otologic 
practice. He said that the development of a new method by the study 
of audiograms with reference to the most important function of the 
ear, namely, that of hearing human speech, is hardly feasible. The 
spoken voice consists, to a large extent, of partial tones or overtones, 
and it is therefore extremely difficult to evaluate loss of certain tones. 
Furthermore, in the appreciation of ordinary speech the functions of 
the central apparatus are of distinct importance ; these cannot be shown 
by measurements of pure tones alone. Therefore, to determine properly 
the hearing ability for conversational speech examination with various 
speech sounds is essential. This, however, is difficult with the usual 
methods of examination. When one considers that even in a moderate 
degree of impairment of hearing there may be an intensity factor of 
1: 100,000, it is easily seen that only in very light cases is it possible 
to make even a rough estimate of the intensity by varying the distances 
at which the speech is pronounced. With the whispered voice, the con- 
ditions are more favorable because by control of breathing, intensity can 
be better regulated. On the other hand, the objection to the whispered 
voice is that it differs greatly from the normal conversation in that 
higher tones predominate. Sell called attention to the type of gramo- 
phone audiometer developed by the Western Electric Company, and he 
pointed out the defects in this apparatus, such as the fact that the 
phonograph plates may change with continued use, that the employment 
of various needles produces changes in intensity so that the quality of 
production is not sufficiently comprehensive to give a carefully dif- 
ferentiated picture, and lastly (as shown by the experience of the 
author), that the number of test words or syllables is much restricted. 

It is therefore necessary to devise an apparatus that will give a 
dependable reproduction of intensity, loudness and quality of tone, per- 
mitting a definite rate of reduction in intensity. Furthermore, the 
number of test words should be of the greatest range. It was necessary 
to make a microphone of such quality that practically 100 per cent of 
nonrelated syllables could be understood, in contrast to the ordinary 
telephones with which only 20 per cent are so understood. Added to 
the microphone, there is a comprehensive amplifying apparatus free 
from distortion, and also a loud speaker or head phones. The output 
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is controlled by an especially constructed apparatus inserted in the 
circuit of the last tube of the three stage amplifier. It is thus possible 
to have a conversational voice reproduced with definitely controlled 
loudness. The speaker can easily control the intensity of his voice, and 
change his distance from the microphone until the intensity indicated 
by the apparatus is reached. The control of the loudness of the voice 
is accomplished by pronouncing a short sound such as the vowel e 
before the syllable used for testing. 


Sell stated that it is well known that the ear appreciates logarith- 
mically any change in intensity, and that an exactness of 50 per cent is 
sufficient. He said that it is important to remember that the intensity 
of conversation with reference to fluctuating distances in ordinary life 
is more a ratio of 1: 1,000 than 1: 100. This shows that with reference 
to sensitivity, the ear is “over-dimensioned.” This explains why the 
impairment of hearing in the proportion of 1: 1,000 is appreciated by 
the normal ear. Under these circumstances, the quantitative estimation 
of hearing ability is important mostly to detect and estimate the 
beginning of the process of degeneration of hearing. By means of the 
amplifying system, it is possible to increase the loudness so that even 
the worst cases of impairment can be measured. Furthermore, one is 
able to estimate to what degree hearing appliances can be expected to 
aid in the corresponding cases. Likewise it is possible to see what voca- 
tion the patient may follow, on the basis of the degree of intensity 
required to understand ordinary conversation. 


If the contentions of the author are correct, the apparatus that he 
described should be of great value. A careful examination of the 
patient, functional testing by means of the voice, tuning forks, mono- 
chord, etc., and the study of curves made with some apparatus may 
then be correlated in the effort to arrive at a correct diagnosis. 


Katz and von Salis ** called attention to the fact that there is a 
distinct difference between the testing of hearing from a clinical aspect 
and an examination to determine the degree of hearing ability from 
the standpoint of practical application to the hard of hearing. The 
determination of the threshold of hearing, that is, with pure tones, not 
only is difficult, but does not give an actual criterion of the practical 
efficiency of the ear; for in the last analysis, it is its ability not merely 
to hear pure tones but to understand the spoken voice that counts. In 
the endeavor to make an exact examination with the voice, four factors 
must be taken into consideration: the examiner, the patient, the pathway 
between the two and the actual speech employed. So far as the 
examiner is concerned, the intensity of speech, the pitch and the sub- 


14. Katz, F. G., and von Salis, G.: Quantitative Testing of Hearing with 
Speech, Ztschr. f. Hals-, Nasen- u. Ohrenh. 26:106 (May 6) 1930. 
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jective manner of talking are important. The distance between the 
speaker and the listener can be easily varied and the intensity involved 
thereby easily changed. The authors called attention to the excellent 
work that.is being done in this country by means of the phonograph 
according to the methods of Fletcher, Bryant, Knudsen and Jones. 
Various workers have endeavored to classify the different sounds and 
words used for testing in order to eliminate sources of error. 


Aside from the physical, there are also psychologic factors which 
must be considered in any examination. To understand speech it is 
necessary that the auditory impression be associated with acoustic 
memories and proper sensory impressions or ideas. 

The apparatus of the authors was developed by Sell. It consists of 
a carefully constructed carbon microphone with an amplifier, indicator, 
resistance coil and head phone. This simple mechanism has the 
advantage of being easily procured, and it does not require a trained 
person for its manipulation. There is no marked resonance at any one 
pitch, and it vibrates well over a range of from 50 to 8,000 double 
vibrations per second. The authors stated that only a microphone of this 
type is able to transmit speech without distortion. 


In carrying out the examination, one must use natural modulations, 
avoiding monotonous or any other definitely artificial manner of speech. 
A list of meaningless syllables is used, and to avoid inhibition in the 
association of sounds, the patient is first carefully informed of the 
method of testing. He is shown tables of syllables in order that he may 
have some optical impressions of the method about to be used. Great 
care is used in pronouncing the syllables distinctly. 


The only objections or defects in such an examination, the authors 
stated, are: 1. It is difficult to transmit the highest tones without dis- 
tortion. 2. It is hard to determine, when tones of great intensity are 
used, whether they are heard entirely by air conduction or by both air 
and bone conduction. 3. A certain level of intelligence is necessary in 
making these tests with meaningless syllables, so that a little difficulty is 
noted in some cases. 

The authors then gave in greater detail the results of the examination 
with the apparatus that they are using. They found that when hearing 
for speech is reduced below 15 per cent, no real understanding for 
speech can be expected. With impairment of hearing these examina- 
tions require much time and patience; the longer the examination, the 
more signs of fatigue may appear, so that in many instances it is best 
to carry out the complete examination in at least two sittings. The 
authors presented a number of curves and compared them with those 
obtained by Harvey Fletcher. 
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Tweedie ** described an apparatus for the control of the conversa- 
tional test. It consists of a magnetic microphone connected in simple 
series with a receiver. There is also a noninductive variable resistance 
which is calibrated and variable from 0 to 999.9 ohms, in steps of 0.1 
ohm. This apparatus is so made that a person speaking into the 
receiver will be able to note the exact point at which the patient ceases 
to hear. This notation is made in a standard unit, the ohm. There is 
also a return speaking circuit so that the person tested can repeat the 
words spoken by the examiner, if that is desired. This apparatus has 
been devised because of the idea that the range for recognizing the 
human voice is the most important standard of hearing. The three 
variable factors that one must consider in the conversational test are: 
(1) the strength of the voice used, (2) the conducting medium and (3) 
the environment. With this apparatus the conducting medium can be 
accurately controlled by the international unit of resistance, the ohm, 
and the variation in environment can be reduced to a neglibible mini- 
mum. The variation of the strength of the voice used remains 
unaffected. Tweedie also suggested that by this method the range of 
hearing for conversation of normal children can be approximately 
determined. The illustrations and the thorough description enable one 
to understand the apparatus and, if so desired, to have one made. 


BONE CONDUCTION 


Becker ** presented a résumé of the functional tests now used, with 
some remarks concerning their shortcomings. Under air conduction 
tests he discussed the voice test, both conversational and whispered, the 
acoumeter, the watch, tuning forks and the Galton whistle. For 
the perception of bone conduction he presented the most common tests, the 
Weber, Rinne, Schwabach and Gellé tests. He also discussed the modi- 
fied Gellé test which consists in exhausting the air in the canal, thus 
producing a vacuum and causing the drum membrane to bulge out; 
by pulling the ossicular chain and stapedial plate outward, it thereby 
reduces the tension in the labyrinth, He made a comparison of the 
modified and original Gellé tests on himself, using the voice, acoumeter, 
watch, Galton whistle and tuning forks of from 16 to 4,096 double 
vibrations for air conduction, and the acoumeter, watch and tuning forks 
of from 16 to 1,024 double vibrations for bone and tube conduction. 
For compression, the Politzer bag with a nasal tip at its end was used. 
For exhaustion of the air from the canal, the mouth to ear method was 
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used; this consists in having a rubber tube about 15 inches (28 cm.) 
long with a nasal tip on one end placed in the ear and the other end 
in the mouth. By means of suction a vacuum is produced. Two pre- 
cautions should be taken when doing this test: 1. The walls of the 
rubber tube should be thick enough so as not to collapse when suction 
is applied. 2. One should blow through the tube occasionally as saliva 
may enter the tube and obstruct it especially when the tube has pro- 
lapsed. Becker claimed that the modified Gellé test gives more desisive 
results and can be performed with greater ease than the original test. 
Furthermore, in all hearing by air conduction there is an element of 
bone conduction and vice versa, making the two procedures comple- 
mentary and supplementary to each other. 

Becker ** presented the principles of bone conduction in a concise 
manner. He gave the three routes by which vibrations reach the 
labyrinth: (1) cranial conduction, in which the bones directly transmit 
their vibrations to the internal ear; (2) craniotympanic conduction, in 
which the vibrations are carried to the greater and lesser tympanic 
membranes, the ossicular chain and the labyrinth, and (3) the cranio- 
pneumato-tympanic conduction, in which the vibrations of the bones are 
imparted to the air of the middle and outer ears and thence to the 
ossicular chain and inner ear. He explained cross-vibration, which is 
hearing the sound of a vibrating tuning fork best over the mastoid 
antrum on the side opposite to the one on which the external meatus is 
occluded. Transvibration in normal hearing is described as a trans- 
mission of the sound made by a fork placed on the patient’s skull to 
the examiner by means of the diagnostic tube connecting both the 
examiner’s and the patient’s ears. This sound will be heard best by 
the examiner when the fork is held over either mastoid on the same 
side through which the patient hears it best. These various types of 
transmitted vibration can be demonstrated by connecting the diagnostic 
tube with the patient in various ways and by placing the tuning fork 
in different positions. The experiments contain the principles of tests 
presented before in papers abstracted in previous reviews of the litera- 
ture. These experiments show that when a tuning fork sets the skull 
in vibration, these vibrations are transmitted to all the cranial cavities, 
such as the aural, mastoid, buccal, nasal and nasal sinuses ; furthermore, 
the intensity of sound produced in this way depends on the volume of 
air set in motion in these cavities. The sounds of forks applied to the 
skull tend to travel in a diametrically opposite direction from the site 
of application. The clinical application of these principles is that any 
of the air cavities of the skull will tend to lessen the intensity of sound, 
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which conversely may be increased by the removal of anything that 
interferes with transmission. This can be shown further when the 
external auditory canal is occluded or narrowed, producing impairment 
of hearing. The diminished perception of sound is due not only to 
interference with sound conduction, but the decreased resonance in the 
affected ear, owing to the diminution of air space in the external canal 
of that ear. Furthermore, when the palm of the hand is placed lightly 
against the ear, bone conduction will become increased to a greater extent 
than when the finger is introduced lightly in the external canal. This 
is due to the difference in the volume of air set in vibration. When the 
palm of the hand is held lightly against the ear, none of the space in 
the ear is encroached on as when the finger is used, and so a greater 
column of air is set into motion producing greater bone conduction than 
when the finger is used. 

Becker defined the Weber, finger and palm tests. In both the finger 
and palm tests the most pronounced results are obtained when the fork 
is placed on the mastoid antrum of the ear opposite to the one occluded 
by the finger or palm. The finger and palm tests differ from the Weber 
test in several ways. The best results for the Weber test are obtained 
when the fork is placed in the midline of the skull, whereas in the other 
tests the best results are’ noted when the fork is placed,on the mastoid 
of the ear opposite the one occluded by the finger or palm. In the 
Weber test, forks of 128 or 256 double vibrations are recommended 
for the best results; for the finger or palm test, forks of from 32 to 
1,024 double vibrations can be used satisfactorily. According to Becker, 
the Weber test is produced by a compensatory hypersensitivity of the 
cochlear apparatus, whereas the finger and palm tests are produced by 
a conversion of the auditory canal into a closed cavity as described by 
Kerrison. The Weber test does not always give positive results, but 
in the other two tests the lateralization is invariably uniform and defi- 
nite. Kerrison showed that the Weber phenomenon is not produced 
by either increased or decreased intratympanic and intralabyrinthine 
tension, for when the finger is introduced lightly into the external 
auditory canal the sound is louder than when it is forced deeply in 
the meatus, causing increased pressure. The hypothesis that hyper- 
sensitivity of Corti’s organ causes an increase in bone conduction in 
tympanic lesions can be proved as follows: A person with a unilateral 
tympanic lesion will lateralize the sound of a fork held on the midline 
of the skull to the well ear if it is covered with the palm of the hand. 
If both ears are covered with the palms the sound will be perceived 
better in the affected ear. 

One cannot say that the affected ear is doubly obstructed, because 
the palm of the hand pressed against the ears affords the maximum 
example of prolonged bone conduction. This hypothesis receives added 
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confirmation by the observation of Gradenigo as cited by Dench: ** 
“Gradenigo has shown that lesions of the conduction apparatus do in 
some instances cause the auditory nerve to respond more easily to the 
galvanic current than under normal conditions.” Becker again pre- 
sented the modified Gellé test. Strongly positive reactions can be 
obtained with this test when it is performed properly. These are of 
three varieties: (1) The sound remains lateralized in the occluded ear 
but considerably weakened; (2) lateralization is questionable and 
indefinite, and (3) the sound is definitely shifted to the opposite side 
especially when a 128 or 256 double vibration fork is used. 

Many theories regarding the production of increased bone conduc- 
tion, or the lateralization of the Weber test to the worse side in impair- 
ment of the conduction apparatus have been propounded, but as yet 
none is satisfactory. 

Leiri ** expressed the belief that the ear possesses separate apparatus 
for the transmission and perception of tones and of noises. In the 
average room that is presumably quiet, there are noises present to which 
one is accustomed and which one disregards. In a soundproof room 
these noises, which usually reach the inner ear by way of the round 
window membrane (on account of its lack of tension and thinness, this 
membrane is able to transmit weak aperiodic vibrations), are not present. 
Only noises of lower pitch are conducted by way of the membrane and 
ossicles to the inner ear. Therefore, if impairment of the conduction 
apparatus is present, perception by bone conduction is facilitated. Bone 
conduction is apparently increased when these outside noises are 
excluded, and diminished when they are present. The author stated, 
however, that with a high pitched fork (c 4 or c 5) closure of the canal 
does just as well when the fork is resting on the bone as when it is 
lifted away from it. (Most otologists have felt that the hearing for 
high pitched forks was by air, and this would explain why it is that the 
fork is heard as well on or off the bone.) 

Leiri, however, made a statement which is in apparent contradiction 
to the views by most writers, namely, that high pitched sounds are not 
transmitted by air as well as low ones are. Leiri also apparently forgot 
that one type of Bing test deals expressly with the point that closure of 
the external auditory canal prolongs bone conduction in the normal ear 
or in one with a nerve lesion, but does not when prolonged bone con- 
duction is present, as in conduction deafness; when the tuning fork is 
placed on the mastoid and has almost died away, occluding the canal 
with the finger makes it louder. The author said that this is due to 
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the fact that external noises are prevented from entering the canal. 
He expressed the belief that the noise heard when blocking the ear, 
which he ascribed to circulation of the blood, masks very low tones 
(i. e., below ¢1) by pone conduction, but does not interfere with 
hearing for higher tones. 

The author’s conclusion is that the increased bone conduction is 
due not only to the interference with outflow of sound (Mach theory) 
but also to the absence of masking effect from external noises. It is to 
be noted that the work of several American investigators, notably Kranz 
and Pohlman, as well as Jones and Knudsen, has shown definitely that 
there is a decided difference between bone conduction observed in 
ordinary rooms, and that noted in the soundproof chamber. In fact, 
it is their opinion that actual increase of bone conduction does not 
occur; it is merely the presence or absence of external noises which 
produces the apparent prolongation of bone conduction in the otologist’s 
examination room. In the soundproof room, bone conduction of normal 
persons is equal to that of patients with conduction deafness. 

Hallpike *° described the phenomena of bone conduction, and stated 
that there is a mixture of outstanding fact and obscure principle. The 
outstanding fact is the increased bone conduction in uncomplicated dis- 
ease of the conducting apparatus. The explanation of the increased 
Schwabach phenomenon rests largely on the views of Bezold who con- 
sidered, first, that the mechanism of bone conduction was cranio- 
tympanic, in that the vibrations of the fork placed on the skull are 
transmitted to the tympanic ring, the tympanic membrane and the inner 
ear via the ossicular chain. According to this theory, inflammatory 
conditons of the tympanum produce an increased rigidity of the mem- 
brane and ossicles, and this brightens the efficiency of hearing by bone 
conduction, producing the Schwabach phenomenon. However, this same 
mechanism is used by air-borne sounds and should also become more 
efficient under such conditions. One should not expect, then, with 
increased bone conduction to have decreased air conduction, which is 
such a definite observation in tympanic disease. Most conclusive evi- 
dence regarding the plausibility of this theory is afforded by a case in 
which a radical operation was performed on the mastoid. In a patient 
undergoing a bilateral radical operation, both meatuses were packed 
firmly with wet wool so as to inactivate the stapes. Under such con- 
ditions, according to the craniotympanic theory, one would expect to 
find a considerable reduction of the bone conduction. Investigations 
under conditions of absolute silence showed that this was not the case. 
There was little difference whether the meatuses were packed or not. 
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The only mechanism available in this case is the direct transmisson to 
the cochlear walls via the bones of the skull, which permits perception 
of the tuning fork, resulting in no appreciable reduction of the bone 
conduction. Since the craniotympanic theory is found wanting, how can 
one explain the increased bone conduction found in tympanic damage ? 
Bezold’s explanation cannot be considered satisfactory. 


SCREENING THEORY 


Hallpike presented the screening theory. In a patient with a normal 
cochlea and middle ear mechanism, tests of bone conduction show that 
the auditory field is occupied (1) by the tuning fork conveyed via the 
bone and (2) by the considerable degree of sound present in an ordinary 
room, which is enhanced in intensity by the amplifying mechanism of 
an intact middle ear. This additional stimulus in the auditory field 
would be expected to raise the threshold of perception for the tuning 
fork conveyed by bone. In the case of an impaired middle ear mechan- 
ism the extraneous stimuli would be excluded, thus enhancing the 
perception of the vibrations of the tuning fork transmitted by bone. 
This theory invites the application of two distinct lines of testing on 
which its accuracy could be established. The first line of investigation 
is based on the argument that an increased bone conduction resulting 
from the screening effect of a damaged middle ear would disappear if 
the observer’s cochlea was also screened, which can be done by occlud- 
ing his meatus. The proof of this statement is the first requisite of 
the theory. Tests of bone conduction carried out by Hastings as a 
routine in all his cases for about ten years, and by Cleminson and 
Hallpike in the last three and a half years, under the conditions 
described, have furnished this proof. In all cases of increased bone 
conduction due to impairment of the tympanic mechanism, they found 
that the bone conduction is reduced to normal limits by occlusion of the 
meatus in both the observer and the patient or when the two cochleae 
are equally screened, thus giving the absolute bone conduction test. 

The second line of investigation logically invited by the theory con- 
cerns the effect of absolute silence on tests of bone conduction. This 
investigation was carried out in the soundproof room at the Royal Ear 
Hospital. The first steps were to determine the normal limits for bone 
conduction in persons of normal hearing under these conditions. The 
forks used were the c J and ¢c 2 (256 and 512 double vibrations). Forks 
of higher or lower frequencies were not found suitable for work on 
bone conduction. 

The Bing phenomenon was first investigated. A normal subject in 
an ordinary room will show an increased perception of a tuning fork 
placed on the cranium when the meatus is occluded. According to the 
screening theory, this results from the screening of the cochlea by 
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meatal occlusion enhancing its perception of the fork. In forty-six nor- 
mal ears, this increased perception averaged fourteen seconds. In the 
silence room this increased perception was markedly diminished. In 
about one third of the cases it actually disappeared, which would seem 
to substantiate the screening theory and to show that after-perception is 
the result of a screening mechanism becoming inoperative. The par- 
tial persistence of after-perception in two thirds of the cases may have 
been due to faulty experimental conditions (absolute silence may not 
have been present) or to varying resonant qualities in different meatuses 
due to variation in size, shape and structure. 

Investigation of the Weber phenomenon in the silence room showed 
inconclusive results as it often tends to do under all circumstances. 

Tests of bone conduction were carried out in a series of cases of 
conduction deafness, consisting of cases of radical operations on the 
mastoid, chronic suppurative otitis media and its sequelae, otosclerosis 
and chronic catarrhal otitis media. Comparisons were made of the 
results obtained in an ordinary room with those obtained in the silence 
room. The general trend of results seemed to show rather definitely 
that the increased bone conduction found with the ordinary Schwabach 
test undergoes constant reduction to within normal limits in the silence 
room. Results similar to those obtained in the silence room were 
obtained with the “absolute bone conduction” test. Those cases which 
ordinarily showed a practically normal Schwabach phenomenon showed 
a marked loss in the silence room with the “absolute bone conduction” 
test. In these cases, it is believed, there is a true loss of cochlear sen- 
sibility. With the ordinary Schwabach test in cases of conduction 
deafness, any loss of cochlear sensibility is largely rendered latent by 
the screening effect of the impaired middle ear mechanism. When the 
cochlear loss is so extensive that the Schwabach phenomenon shows 
a decrease, nerve deafness is then apparent. Less extreme degrees of 
cochlear impairment are latent, and can be revealed only by a more 
definite method of comparison with the normal cochlea. This determina- 
tion becomes exceedingly important in determining a prognosis in cases 
of chronic catarrhal deafness. Hallpike expressed the belief that in any 
case of chronic deafness of the middle ear in the early stages the most 
important single factor in determining the prognosis and the advisa- 
bility of energetic local treatment of the ear, nose and throat is the 
absence or presence of any definite cochlear loss. 


BONE CONDUCTION OF TUNING FORK TONE 


Friedman ™ called attention to the fact that when the Weber test 
is performed there is normally no lateralization of the sound. He then 
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reiterated the well known facts that in impairment of the conduction 
apparatus the sound is heard in the involved ear, and that when there 
is a nerve or inner ear deafness with impairment of the perception 
apparatus the sound is heard in the better ear. With the tuning fork 
prongs, transverse vibrations of great amplitude but little intensity arise, 
and from the stem one gets longitudinal vibrations of small amplitude 
but great intensity. He stated that when the tuning fork is placed on 
the head, one obtains these two types of vibration both of which reach 
the ear but which interfere with one another. The forks that he 
employed ranged from 100 to 200 double vibrations per second. He 
obtained the wave length of the sound by dividing the speed of sound 
by the number of vibrations per second ; and in this instance, 330 meters 
divided by 100 (the number of vibrations per second) gave 3.3 meters 
for the wave length. He stated, however, that the wave length by way 
of the bone is six times as great as that by way of air; thus there was 
a wave length of 19.8 meters with a half wave length of 9.9 meters. 
It is a well known fact that sounds are propagated best through solids, 
less through fluids and least through gases, such as air. When the tun- 
ing fork is placed on the skull, the vibrations of the prongs as they 
approach one another give an area of condensation which is transmitted 
through the longitudinal vibrations of the fork’s stem, causing a con- 
densation of the bone itself; whereas when the prongs separate from 
one another, an area of rarefaction occurs, the stem is drawn away 
from the bone and a molecular rarefaction takes place. Furthermore, 
during the period that the prongs are separating from one another the 
sound waves are projecting toward the external auditory canal, and thus 
there is a condensation of the column of air striking the drum mem- 
brane, whereas during the phase in which the prongs approach one 
another there is an air rarefaction in the external canal and drum mem- 
brane. This phenomenon results in a phase in which the tuning fork 
prongs approaching one another produce, at the same time, even num- 
bered half waves of rarefaction in the air. These interfere with one 
another and react on the organ of hearing in such manner that the 
wave of osseous vibration, because of its greater intensity, preponderates 
in accordance with laws of interference, but is nevertheless weakened 
in the so-called “struggle” and is perceived less loudly. 

The interference of waves with 200 impacts per second takes place 
in the conduction apparatus and in the labyrinthine fluid. According 
to Friedman, however, if one eliminates the action of the air waves 
by occluding the external auditory canal or if some pathologic condition 
of the conduction apparatus prevents the transmission of these air 
waves, this interference is partially or completely eliminated and the 
sound wave is more intensely perceived. He stated that in the Weber 
test, if one occludes the external auditory canals in a patient who has 
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normal hearing, one increases bone conduction in both ears. The air 
waves, in their endeavor to reach the sound conduction apparatus, must 
pass through all parts of the sound conduction mechanism, namely, the 
external auditory canal, the drum membrane and the ossicles, in order 
to reach the labyrinth. In this manner they are transformed by the 
action of the ossicles and, according to Helmholz, increase the pressure 
on the labyrinthine fluid 700 times. If, however, there is disease of 
the external or middle ear, this action disappears and sound conduction 
is appreciated much more strongly. 

In testing bone conduction, it has long been recognized that the use 
of high pitched forks, namely, those above 500 double vibrations, is not 
feasible, because the waves travel far and it is impossible for the subject 
to know whether he is hearing the forks by bone or by air conduction. 
With a low pitched fork, however, such as A (108 double vibrations) 
which approximates the fork used by the author, the hearing by air 
is only for a short distance, usually not more than from 6 to 8 inches 
(15 to 20 cm.). When the stem of a fork like the A is placed on 
the skull, the subject hears only by bone conduction because the prongs 
are so far distant from the external ear that the sound waves are not 
appreciated by air. To prove this fact, I stood close to the patient and 
held the vibrating A fork a short distance above the skull; neither the 
patient nor I heard any sound. When the stem was placed on the 
vertex, I heard the sound distinctly, because it was then transmitted 
from the skull of the patient through the air into my ear, although the 
latter was several inches from the patient’s head. In other words, the 
sounds from the prongs of the fork which were propagating the tones 
through the air could not be heard a distance of more than from 15 to 
20 cm. I cannot understand why those air-borne sounds cause any 
interference in the sounds going to the skull by way of the stem of the 
fork. 

Friedman said that much more study will have to be made of the 
subject of bone conduction before one will be able to explain the 
various phenomena encountered. It seems to me that his explanation 
does not answer ‘the question. 


NEW TESTS FOR HEARING 


Jellinek and Scheiber ** pointed out that the physical foundation of 
hearing is that a vibrating medium, such as air, wood or water, trans- 
mits sound waves as mechanical motion to the internal ear. With the 
aid of an apparatus constructed by the authors, the auditory nervous 
apparatus receives not a sound wave, a mechanical vibration, but a 
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vibrating electric current. The ear is electrified just as a muscle or a 
nerve is electrified during electrotherapy, the auditory apparatus is 
oscillated by electric vibrations, and hearing results. The method is as 
follows: Two persons who are well insulated against the ground, touch 
the terminals of the apparatus with one hand; by bringing their other 
hands in contact, they close the current through their bodies. At the 
same moment each person perceives in the other’s eye a flashing, that is, 
a perception of light, and differential hearing is possible. Both persons 
can distinguish the voice or the sounds of a musical instrument. In 
another test the hearing was facilitated for only one person. The one 
who wished to hear touched the head of the other person with his hand ; 
he had the same auditory perception as in the first experiment. It was 
also found that when the ears had been closed with cotton plugs, the 
clearness of the hearing was not influenced. The authors asserted that in 
spite of the fact that this method of hearing can easily be demonstrated, 
a thorough explanation of the details of the phenomenon is difficult. 

Becker ** presented the following accurate quantitative test for hear- 
ing: He uses three sections of rubber, two 24 inches (61 cm.) long and 
one 72 inches (183 cm.) long, connected to a Y-shaped piece of hard 
rubber, the longer piece covering the stem. The shorter pieces are con- 
nected with an ear tip and all the pieces are marked off in inches. The 
shorter pieces number from 1 to 24 and the longer one from 25 to 96. 
This device can be used with the watch, acoumeter and tuning forks 
for each ear separately or together. 

The ear tips are inserted in the patient’s ears, and the watch is firmly 
pressed against any number on the tube so as partly to obliterate the 
lumen. If the patient hears the tick distinctly, the watch is placed at 
different locations on the tube away from the patient until he no longer 
hears the sound. This number is then placed on the chart. Each ear 
is tested separately by means of clamping the rubber leading to the 
ear not being tested. After the distance in inches is determined, the 
result is expressed as an integral number using the result for the worse 
hearing ear as the numerator and that for the better ear as the denomi- 
nator. This record can be compared with the results of tests at later 
dates. The acoumeter is used in a similar manner. 

In testing with the tuning forks there are some variations in the 
method. The fork is placed on any number of the tube leading to the 
ear tested, the other tube being clamped. The time is noted and then 
the other ear is tested and timed. If there is a difference, both tubes 
are left open and the position of the fork is changed along the two tubes 
so that both ears hear the fork for the same length of time. The dis- 
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tance of the fork is noted for each ear, thus giving the efficiency of 
each for time and distance. To compare the fork time of the patient 
with the examiner, one of the shorter tubes of the device is detached, 
and an ear tip is placed on both ends. The examiner places one in his 
ear and the other end in the ear of the patient to be examined. The 
fork is placed exactly in the middle of the tube. When the patient no 
longer hears the sound, the examiner notes the time that he still heard it, 
and can in this way determine the time deficiency of that ear, providing 
his own ear is normal. He may also move the fork along the tube and 
determine the differences in distance. 

Intensity of sound varies inversely as the square of the distance, so 
the mere noting of the distance at which the watch or forks are heard 
does not tell one what the actual hearing efficiency of the ears is. 


A preliminary report of combined objective and subjective method 
for differential diagnosis was based on Politzer’s statement that “the 
vibrations of a body brought in contact with the cranial bones are dis- 
tributed to all parts of the head, and thus reach the internal ear.” These 
vibrations reach the labyrinth in two ways: (1) by direct conduction 
through the solid bones to the labyrinth; (2) by transmission from the 
cranial bones to the membrana tympani and ossicles, and from these to 
the labyrinth. The test is based on the transmission of sound by the 
second route. When the drum membrane vibrates, it sets up a dis- 
turbance in the air, not only in the tympanum, but also in the external 
auditory canal. If some sensitive auditory mechanism were placed 
external to the drum these vibrations would be perceived by it. In this 
test the examiner supplies this mechanism. The test is made by using 
two pieces of rubber 2 feet in length, of the same caliber throughout 
and with an ear tip at each end. The examiner faces the patient, and 
the tubes are placed in the corresponding ears of both. A tuning fork, 
preferably of 128 or 256 double vibrations, is forcibly stimulated and 
placed in the midline of the patient’s head. One of two things will be 
noted by the examiner: (1) Either the sound is definitely lateralized 
to one ear with repeated tests, or (2) it is heard alike in both. Ina 
number of patients in whom one ear was normal and the other was 
affected with a conductive lesion, Becker found that the sound was 
transmitted with greater intensity by the normal ear. Also in cases in 
which both ears showed a conductive lesion the sound was perceived by 
the examiner with greater intensity on the side that was less affected. 


Although no definite conclusions were drawn by Becker, it may be 
assumed from the positive result, provided mixed impairment can be 
ruled out, that the ear that transmits the sound more distinctly is either 
normal or has a conductive lesion of less intensity than the other ear. 
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The subjective component of the test can now be determined by placing 
the fork on the examiner’s head. Care must be used in excluding 
obstructions or malformations of the patient’s external meatus and the 
examiner must have equal hearing in both ears. 

This type of testing was used by Schoen and Goldberger of Vienna 
in 1925 and was reviewed by me in 1926. 


DIAGNOSIS OF DEAFNESS 


Mackenzie ** stated that a complete and thorough diagnosis of deaf- 
ness should include the following: (1) a determination of the amount 
of loss of hearing; (2) localization of the lesion or lesions responsible 
for the loss of hearing; (3) where there is more than one lesion, 
determination of whether they are independent of each other and in 
what order they developed; (4) determination of the nature and patho- 
logic condition of the lesions and whether or not they are amenable to 
treatment; (5) investigation of the etiologic factors to see whether they 
are still active and removable; (6) prognosis as to the condition without 
treatment, and (7) examination for constitutional conditions, such as 
dyscrasia, to determine whether or not they influence the deafness, . 

The determination of loss of hearing is important for a diagnosis, 
accurate treatment, a reliable prognosis and careful check on the suc- 
cess of the treatment. For the tests, the voice, acoumeter, tuning forks, 
audiometer, etc., can be used. Mackenzie said that the audiometer does 
not measure up as well as the tuning forks in determining the site of 
the lesions responsible for the deafness. He felt that he could determine 
fairly accurately the quantitative loss of hearing in each ear separately 
by bone and air conduction, whereas with the audiometer he could not 
do so well, because he could not separate the bone from the air con- 
duction, or prevent crossed bone conduction, as he could with the tuning 
fork. Location of the lesions can be determined with tuning forks in 
the Weber, Schwabach and Rinne tests. In cases of chronic suppura- 
tion of the middle ear, one should be able to recognize and determine 
the presence of a secondary involvement of the inner ear, a condition 
that may lead to fatal termination. 

Any form of deafness shuts off a proportional amount of softer 
adventitious sounds which are essential to the stimulation of the per- 
ceiving organ in keeping it normal; for example, a catarrhal deafness 
producing a 25 per cent loss of hearing will later result in an increased 
impairment because of the decreased sensitivity of Corti’s organ with no 


24. Mackenzie, George W.: The Diagnosis of Deafness, Eye, Ear, Nose & 
Throat Monthly 9:95 (April) 1930. 
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pathologic changes in the inner ear to account for it. This additional 
element of perceptive deafness is amenable to treatment by reedu- 
cational exercise, such as listening to music direct from an orchestra or 
over the radio. A more marked involvement of the perception apparatus 
follows suppurative infections of the middle ear due to bacterial toxins 
passing from the middle to the inner ear and resulting in hyperplastic 
and metaplastic changes in Corti’s organ. The mose severe perception 
deafness secondary to the conduction type is that in which the infection 
passes irom the middle ear into the inner ear, producing labyrinthine 
suppuration. 

Mackenzie concluded by saying that to be of value a diagnosis should 
not only indicate the condition of the patient’s hearing organ, but why 
it has occurred and how it may best be treated. 


HEARING OF SCHOOL CHILDREN 


Rodin ** made a systematic survey of the hearing of 36,191 chil- 
dren, ranging from 9 to 16 years in age, attending 118 schools in San 
Francisco. He used the phonograph audiometer, and the survey took 
two years. The first test showed that 6,592 children had a loss of 9 or 
more sensation units in one or both ears. On the retest, only 3,427, or 
9.5 per cent, actually had this loss; 441 children, or 1.2 per cent, were 


referred for instruction in lip reading ; 1,073 notification cards were sent 
to the parents. Of 43 children attending the school for the deaf, 24 
were found to have had congenital deafness and 19 acquired deafness. 

Rodin stated that a survey of the hearing of school children with a 
suitable audiometer should be undertaken every two or three years. 

Shambaugh, Hayden, Hagens and Watkins ** presented an additional 
report by the Committee of the Division of Medical Sciences, National 
Research Council. The schools for the deaf that were added to the 
previous list were those located in states on the eastern seaboard. This 
group consisted of an additional 2,220 children, making the total number 
with those reported before, 5,348 deaf school children examined, The 
aim of this report was to provide material that might assist in ameliorat- 
ing the sad plight of these children by preventing some of the clinical 
problems, 

The report showed that sex does not play an important part in 
the congenitally deaf child; 61.71 per cent of the children acquired 


25. Rodin, Frank H.: Survey of Hearing of the School Children of San 
Francisco, Arch. Otolaryng. 11:463 (April) 1930. 

26. Shambaugh, George E.; Hayden, Daniel B.; Hagens, E. W., and Watkins, 
R. W.: Statistical Studies of the Children in Public Schools for the Deaf, Arch. 
Otolaryng. 12:190 (Aug.) 1930. 
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deainess before 3 years of age. The figures presented show, as pre- 
viously reported, that early childhood, up to the age of 10 years, is 
the danger period for loss of hearing. In the etiology of acquired 
deafness, meningitis heads the list, accounting for approximately 19 per 
cent of the total number of children examined. The status of the vesti- 
bular mechanism as regards normal, diminished or total loss of reac- 
tions was approximately the same both in the cases of total loss and 
in those of partial loss of hearing following meningitis. The statistics 
in this group of nerve deafness following scarlet fever and measles, 
many without suppurative otitis media, show that the impairment is 
most likely the result of a toxic neuritis of the eighth nerve rather than 
of the otitis media. The report substantiates a previous statement that 
hereditary syphilis does not appear to play an important part in the 
etiology of acquired deafness among children in public institutions for 
the deaf. Disease of the tonsils and adenoids as a cause of severe deaf- 
ness, which can be produced only when an otitis media invades the laby- 
rinth, was found to be a negligible factor. 

An extensive table showing the relation of heredity and con- 
sanguinity in 1,374 children accompanied the report, and showed clearly 
the danger of intermarriage. In 112 cases the parents were first cousins, 
in 64 cases they were second cousins, in 36 third cousins and in 18 
fourth cousins. The table also shows the hereditary factor of deafness 
in the families of the parents. The conclusions that can be drawn 
from these tables is that people who have congenital deafness in the 
family should not bear offspring ; there is the same danger when either 
of the parents, or both, have a family history of deafness. Persons 
with acquired deafness do not transmit their affliction to their offspring, 
except in the case of otosclerosis. In children in whom heredity and 
consanguinity are factors, vestibular mechanism is also affected in a 
certain percentage of cases. 

Of the 5,348 children examined, 2,083 were totally deaf; 1,262 of 
these had congenital, and 821 acquired, deafness; 3,260 were partially 
deaf. The Schwabach test showed 3,249 to have absent bone conduc- 
tion, 1,460 shortened bone conduction, 410 normal bone conduction and 
81 prolonged bone conduction. In the 81 cases of prolonged bone con- 
duction, the condition was congenital in 37 and acquired in 41. Of the 
cases of acquired deafness, only 19 were associated with otitis media. 

In this same group the Rinne test was positive in 966 cases and 
negative in 772 cases ; 4,069 gave an “infinitely” negative Rinne reaction. 
Except in one instance, in cases in which a remnant of hearing was 
found with the audiometer, it was either for tones below 2,000 double 
vibrations or: for tones both above and below 2,000 double vibrations. 
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The exception was a case in which the remnant of hearing was for 
tones above 2,000 double vibrations only. On comparing the relation 
between audiometer reactions and other hearing tests the following 
results were obtained: In 736 of the total number of cases all tests 
showed complete loss of hearing. In 4,351 cases remnants of hearing 
were found ; 3,013 of these children gave results with all tests; in 1,306 
the audiometer revealed remnants of hearing not shown in other tests, 
and in 122 cases other tests showed the remnants of hearing not 
revealed by the audiometer. Of 3,812 children totally deaf to the voice, 
22.16 per cent were totally deaf to the audiometer tests and 77.24 per 
cent showed remnants of hearing. 

The vestibular responses were absent in both the congenital and the 
acquired groups in about the same proportion whether the deafness was 
partial or total. With the caloric reactions, responses were present in 
59.79 per cent of the partially deaf and in 40.21 per cent of the totally 
deaf children. 

Much credit is due Dr. Shambaugh and his associates for their care- 
ful and exhaustive series of examinations. 


ADDITIONAL TESTS 


Roelofs ** employed a modification of Landolt’s apparatus, that is 
usually used in the. determination of visual localization, for the study 
of sound localization. The head of the subject is fixed in one position 
and he then thrusts a needle into a paper (placed about him in a circular 
arch) in the supposed direction of the sound. A Politzer acoumeter 
was used for the source of the sound. By closing the external auditory 
meatus through pressing in the tragus, tle hearing fot this appliance 
was excluded from the same side. Thus it was possible to make uni- 
lateral as well as bilateral tests. When the bilateral examinations were 
carried out the fairly accurate results of the former investigators were 
found to be correct; that is, the localization was the most accurate 
when the source of sound was exactly in front, in the vicinity of the zero 
on the apparatus. On the side of the apparatus there seemed to be a 
tendency to deviation in localization anteriorly. In the unilateral tests 
it was found (1) that from the side of the room corresponding to the 
occluded ear, not a single sound could be localized, (2) but that on the 
side of the open ear, sounds could be really localized, although there 
seemed to be a greater tendency to error than during the bilateral 
examination. The authors said that bilateral localization is explained 


27. van Gilse, P. H. G., and Roelofs, Otto: Investigations of Sound Localiza- 
tion, Acta oto-laryng. 14:1, 1930. 
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by the “intensity theory.” The unilateral localization seems to be 
influenced to a large degree by the auricles, but they play a much less 
important part in the median plane than they do at the sides of the 
head. The influence on the localization is shown by filling up a number 
of the folds of the auricle; this decreases the localization in the median 
plane to a considerable degree. Acoustic stimuli were given in the hori- 
zontal plane at the side of the open ear. When one ear was closed and 
the other open, but with its auricle completely filled with plasticine, all 
power of localization disappeared, and each stimulation was localized in 
a certain point situated a little in front of the line running through both 
external auditory canals. It was further shown that even with uni- 
lateral localization in the horizontal plane, different parts of the auricles 
possess different values in localization. 

My * conclusions regarding the new alloy forks were as follows: 

1. An alloy consisting of 95.6 per cent magnesium, 0.4 per cent 
manganese and 4 per cent aluminum serves very well for the manu- 
facture of a complete tuning fork series, from C 2 (16 double vibrations) 
to ¢ 5 (4,096 double vibrations). 

2. In actual practice, magnesium alloy forks seem to be no more 
brittle or liable to breakage than the steel forks, when properly handled. 


3. These new forks are very light in weight, so that they can be 
used for long periods of time without tiring the fingers. 

4. The price of these forks manufactured in this country is about 25 
per cent less than that of the best imported German forks. 


5. Magnesium compound forks are rustproof, and therefore do not 
change their pitch on exposure to moisture or to manipulation with the 
hands. 

6. The highest pitched c 5 (4,096 double vibrations) magnesium fork 
does not vibrate long enough for all purposes, but the other forks of 
the series in actual practice serve very well in testing both air and bone 
conduction. 


7. When provided with the “constant” of damping, these forks can 
be used as well as steel forks in obtaining the same curve of the loss of 
hearing, figured in sensation units, as is found with the audiometer. 

While the monochord is very useful for testing the highest tones, 
Schaefer called attention to the fact that examination with the c 5 (4,096 
double vibrations) tuning fork has been shown to be an excellent 
instrument for detecting changes in the function of the auditory nerve. 
Unfortunately the c 5 fork, as a rule, has a very short period of vibra- 


28. Sonnenschein, Robert: The Use of the New Magnesium Alloy Tuning 
Forks, Ann. Otol., Rhin. & Laryng. 38:805, 1929. 
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tion. It is difficult to get one that vibrates more than 15 or 20 seconds. 
Attempts to construct c 5 forks with periods of vibration longer than 30 
seconds have failed. Wethlo,”® at the suggestion of Professor Schaefer, 
constructed a cylindric metal sounding rod, about 60 cm. in length. It 
is made of light weight metal with a grip near its center. When struck 
at its end with a small metal cylinder, vibrations of the pitch of c 5 are 
produced for a period of at least 40 seconds. In tuning forks the over- 
tones are, of course, higher than the fundamental, but with sounding 
rods, overtones lower than the fundamental are produced, apparently by 
transverse vibrations. In order to prevent the latter and to obtain only 
the pure tones of the longitudinal vibrations, the authors attached a 
tubelike grip about the center of the rod, with excellent results. They 
did not state the exact composition of the metal employed. 

I am investigating this subject and hope, through the assistance of 
Mr. B. E. Eisenhour, of Riverbank Laboratory, Geneva, Ill., to develop 
sounding rods in this country, for I believe that they will prove to be 
valuable adjuncts in testing, especially with c 5 forks, for the reason 
that forks of this pitch usually have a very short period of vibration. 


180 North Michigan Avenue. 


29. Schaefer, Karl L., and Wethlo, Franz: A C-5 Sounding Rod with a Long 


Period of Vibration, Beitr. z. Anat., Physiol., Path. u. Therap. d. Ohres 28:171 
(May) 1930. 
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Ear 


RARE ANATOMIC FEATURES IN CASES OF INFLAMMATION OF LABYRINTH WITH 
BILATERAL Sinus THROMBOSIS. BERNHARD LANGENBECK, Ztschr. f. Hals- 
Nasen- u. Ohrenh. 26:280 (Aug.) 1930. 


A man, aged 35, was admitted to the hospital for attacks of dizziness and 
vomiting. Five days before, he fell; neither loss of consciousness nor vomiting 
occurred after the accident. Nevertheless, buzzing developed in the left ear and 
it was difficult for him to hear; fever and headache developed three days later. 
The patient had suffered from a suppurative otitis on both sides, twelve years 
before; it vanished after two years, without leaving any subjective signs. On 
examination, a pronounced defect of the left tympanic membrane was found; the 
epitympanic recess appeared filled with a cholesteatoma and with pus. No dis- 
charge was present in the auditory canal on the right side. A deposit of calcium 
on the tympanic membrane and atrophic areas on the tympanic and on Shrapnell’s 
membranes were found on the left side. The speaking voice was heard on the 
left side at a distance of 30 cm.; there was considerable reduction of bone con- 
duction. On the right side, the speaking voice was heard at a distance of from 
5 to 6 meters; the bone conduction proved to be reduced. A rotatory nystagmus 
appeared on looking to the right; it was less pronounced on looking to the left. 
Pandy’s reaction was negative in the cerebrospinal fluid; it contained a few leuko- 
cytes (3). Within a week, the irritation phenomena in the labyrinth subsided 
following irrigations; the discharge in the left ear became insignificant, and the 
spontaneous nystagmus gradually disappeared. The irrigations constantly caused 
dizziness. The general condition grew worse. There was a gradual rise in the 
temperature, and pains developed in the left half of the head; hearing in the 
left ear became still more reduced. On exposing the left middle ear, the antrum 
and the epitympanic recess appeared filled with a cholesteatoma ; there was a fissure 
of the lateral semicircular canal. The fever persisted and a sudden rise occurred 
six days after the surgical intervention. Deafness developed on the left side; 
lymphocytes (15) and erythrocytes were found in the cerebrospinal fluid. Albumin, 
sugar, leukocytes, erythrocytes and cylinders were found in the urine. Under 
the influence of rest in bed and the dietary regimen of a patient with nephritis, 
the fever decreased; the headache and dizziness vanished. A rise in fever again 
occurred after a week; 400 lymphocytes and leukocytes and a positive Pandy’s 
reaction were noted in the cerebrospinal fluid. On exposure of the labyrinth, no 
macroscopic lesions of the sinus, of the dura and of the labyrinth were revealed. 
The operation was followed by further progression of the meningeal phenomena. 
The cerebrospinal fluid contained pus. The patient died nine days after the second 
intervention. Among other lesions, a subdural abscess, involving the middle and 
the posterior cranial fossae, was situated on the left side, and there was a purulent 
leptomeningitis on both sides. Microscopic examination of the temporal bone 
revealed the presence of a bilateral purulent thrombosis in the transverse sinus 
and the auditory bulb, also a stratified thrombus in the left superior petrosal sinus. 
In a few places the bulbar wall appeared to be destroyed by the pus, and small 
abscesses were present in the sheaths of the glossopharyngeal, vagal and accessory 
nerves, Examination of the left labyrinth indicated resorption of the bony margin 
of the middle cochlear coil; the lacunae there were filled with granulations. The 
latter had invaded the vascular sheaths of the facial nerve, through the defect 
in the bone of the labyrinth. Foci of similar resorption were situated on the 
margins of the upper semicircular canal and of the upper pyramid. The thrombosis 
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of the superior petrosal sinus proved to be of long standing. The fissures located 
in the labyrinth and in the promontory wall were filled with connective tissue. 
The transverse fissure passed through the lateral parts of the cochlea and the 
medial parts of the semicircular apparatus. The right auditory bulb appeared 
excessively dilated; there was a resorption of the bony wall. A small epitympanic 
cholesteatoma was found on the right side. On the basis of the histologic changes, 
Langenbeck concludes that the condition was a granulomatous inflammation 
invading the membranous labyrinth from the superior semicircular canal. The 
inflammation extended to the superior petrosal sinus by way of an epidural 
abscess. The origin of the fissures in the labyrinth could not be considered to be 
a trauma of the petrous bone because the accident was insignificant. It is pre- 
sumed that the fissures could occur during one of the two operations, probably 
during the operation on the labyrinth. It was in the petrosal sinus that the 
thrombus, proceeding from the labyrinth, became consolidated, for the lumen is 
small and the blood flow is slow therein. From the sinus the consolidated thrombus 
entered the blood circulation. Severe general phenomena developed when the 
thrombosis reached the transverse sinus. In the petrosal sinuses and the auditory 
bulbs the thrombosis probably extended from the right side to the left side, since 
no inflammatory lesions were found in the petrous portion of the right temporal 
bone. The possibility is not excluded that thrombotic particles from the left sinus 
could be carried by the blood stream to the right bulb and there cause a thrombosis. 
The operation on the labyrinth might have promoted the progression of the sinus 
thrombosis. The excessive size of the right bulb is considered as a congenital 
anomaly and not as a result of an inflammatory process. It should be kept in 
mind that in such cases the recurrent portion of the bulb is readily exposed at 
an operation on the saccule. The theory is that in the enlarged bulb sinuses 
developed which became connected with the circulation; they might have favored 
the development of thrombosis in the case described. 


HistoLtocic CHANGES IN CASES OF CONGENITAL OSTEOGENESIS IMPERFECTA OF 
MEMBRANOUS LABYRINTH. Max MEyER, Ztschr. f. Hals-, Nasen- u. Ohrenh. 
26:297 (Aug.) 1930. 


Meyer’s histologic researches refer to two of Nager’s cases. No changes were 
revealed in the fibrillar structure of the endochondral and the periosteal bones. 
As in a normal labyrinth, a strand-forming, fibrillar and lamella-free bone was 
situated on the remains of the primitive cartilage, but its development appeared 
to be less pronounced. The bone tissue contained an increased number of bone 
cells; the difference from the normal bone consisted in a changed proportion 
between the number of bone cells and the amount of intermediary substance 
which contained a cement substance and fibrils. The lack of proportion is 
explained by a deficient functioning of the osteoblasts due to lesions or to a 
malformation. Evidently an increased number of bone constructors is required 
for the formation of bone tissue in such cases; thence, an increase of the bone 
cells. The bone cells are located around the lacunae, thus forming canaliculi. 
An intermediary substance between osteoid and chondroid was never found. The 
structure of a portion of the membranous labyrinth, where the enchondral process 
of ossification was most developed was compared with that of the epiphysis of 
a bone removed from a fetus over 8 months old. The fibrillar structure of 
the bone tissues proved to be identical in both instances. Evidently the bony 
labyrinth develops from the fetal osteoblasts. The author’s researches tend to 
confirm the theory that osteogenesis imperfecta is the result of a deficient develop- 
ment of osteogenic tissue which is a part of the mesenchyma. Meyer presumes 
that in cases of osteogenesis imperfecta tarda (osteopsathyrosis) the changes in 
the structure of the membranous labyrinth can be only insignificant since it normally 
consists of a persisting embryonal tissue. Ruttin’s case of osteopsathyrosis was 
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the only one in which histologic examination of the petrous portion of the temporal 
bone was made; ostosclerotic foci were there, otherwise the bone appeared to 


be normal. 
Pharynx 


SpecrF1c TOXINS OF BACTERIA ISOLATED FROM TONSILS OF PATIENTS WITH 
ARTICULAR RHEUMATISM. M. BrRANDEs, Ztschr. f. Hals-, Nasen- u. Ohrenh. 


26:318 (Aug.) 1930. 


Brandes’ experiments were made with toxins of streptococci isolated from five 
patients with an acute articular rheumatism and from one patient with a chronic 
articular rheumatism. In two instances the condition was associated with an 
acute tonsillitis; in two instances the patient’s history revealed recurring sore 
throat, and in two instances a chronic tonsillitis was present. Liver bouillon 
was used for cultures; it contained 1,000 cc. of liquid, 500 Gm. of liver, 12.5 Gm. 
of Witte’s peptone and 5 Gm. of sodium chloride. After sterilization, a 30 per cent 
solution of sodium carbonate was added until red litmus paper became slightly 
blue. The central portion of the tonsils was repeatedly washed in a physiologic 
solution of sodium chloride and then ground into a pap. The pap was cultivated 
on the bouillon and on blood agar. The culture tubes were kept in the incubator 
for from one to thirty-five days. From 3 to 31 cc. of the culture was introduced 
into the marginal auricular vein of rabbits at once or on repeated injections. In 
thirteen of the thirty-nine thus inoculated lesions developed in the joints; there 
was a seromucous exudate which contained polymorphonuclear leukocytes and an 
increased number of large mononuclear cells. The changes in the joints resembled 
those in cases of rheumatic polyarthritis in man, but the swelling of the joints 
was never pronounced. The results suggest that toxins of hemolytic streptococci 
may possibly be the causal factor of articular rheumatism in man. 


Nose 
Grover H. Poos, 





Optic Neuritis SECONDARY TO PosTNASAL Sinus DISEASE. 


Am. J. Ophth. 13:605 (July) 1930. 


Poos gives a rather extensive bibliography, mentions the anatomic relations 
of the optic nerve and the posterior nasal sinuses and mentions the work of 
DeKleijn and Gerlach, who reported a case showing at autopsy an incapsulated 
diplococcus in the secretion and membrane of the sphenoid sinus, in the optic 
sheath and in the nerve in the optic canal. 

He tabulated 120 cases of optic neuritis and papilledema studied at Washington 
University, St. Louis. The condition in 26 of the patients was caused by disease 
of the sphenoid and ethmoid sinuses. Sixteen of these patients were operated on. 
Twenty-one of the 26 were reported improved on discharge from the hospital. 
There were 2 cases due to maxillary sinusitis and 1 to frontal sinusitis—in other 
words, of the 120 cases of optic neuritis and papilledema, 29 originated in a 
nasal sinus. 

Poos also reports a case of bilateral retrobulbar optic neuritis which did not 
show improvement after two weeks of local treatment, but which did show 
progressive improvement after the posterior sinuses were operated on. Five 
months after the operation, the vision was practically normal. Ophthalmoscopic 
examination showed a small amount of temporal atrophy. 

Poos’ conclusions are: 1. There is often a definite relationship of cause and 
effect between disease of the nasal sinuses and optic neuritis that calls for the 
closest cooperation between the ophthalmologist and rhinologist. 2. Thoroughness 
and promptness are necessary in making the diagnosis, and, although he pleads 
for conservatism, he expresses the belief that there should be no hesitancy in 
advising surgical intervention when the evidence is reasonably definite and loss 


of sight is imminent. H. H. Vat, Cincinnati. 
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SYNDROME OF THE NaAsAL NERVE. E. Lugue, Arch. de oftal., Buenos Aires 
5:227, 1930; abstr., Klin. Monatabl. f. Augenh. 85:604 (Oct.) 1930. 


Luque differentiates three groups of oculonasal diseases: (1) retrobulbar 
neuritis of nasal origin, (2) the syndrome of the sphenopalatine ganglion and 
(3) the naso-ocular syndrome from the nasal nerve. 

He reports two cases. The first patient, after a light attack of “grippe,” had 
a severe unilateral swelling of the eyelids, with pericorneal injection and some 
subconjunctival hemorrhages. The cornea was intact, the iris was swollen, the 
media was cloudy, and the vision was 1/6. The pain localized itself in the nasal 
fossa on the same side, while at the same time there was an enormous amount of 
foul secretion. Rhinological examination showed a nonsuppurative ethmoiditis 
on that side. Under daily cocainization of the nose without treatment of the 
eyes, the symptoms disappeared. 

Some time later the same condition appeared on the other side, and nasal 
examination showed a marked swelling of the inferior turbinate, while the deeper 
part of the nose was unaffected. Again local treatment with cocainization brought 
disappearance of all symptoms. 

In the second patient there was unilateral swelling of the eyelids, pericorneal 
injection and corneal erosion. Local treatment to the eye caused no improvement. 
Nasal examination showed eczema of the nasal fossa on the same side, swelling 
and hyperemia. Cocaine-epinephrinization of the nose brought recovery. 

Luque mentions that the symptoms in the case reported are different from 
those assigned to the sphenopalatine syndrome. H. H. Vatt, Cincinnati. 


Use oF TRANSSPHENOIDAL PUNCTURE OF PITUITARY FOR DIAGNOSIS AND 
TREATMENT. H. LercHEerR, Monatschr. f. Ohrenh. 64:894 (Aug.) 1930. 


Leicher discusses the advantages of transsphenoidal punctures of the pituitary. 
He disagrees with Simons and Hirschmann’s point of view that the numerous 
anatomic variations of the sphenoidal sinuses, with regard to their size, dilatation 
and spatial relation to the sella turcica, render the value of the transsphenoidal 
route dubious for intervention. The author stresses the fact that the objection 
is not important, since an exact picture of the sinus can be obtained by lateral 
roentgenography. The presence of a unilateral inhibitory pneumatization or 
of a deviation of the sphenoidal septum can be established when besides lateral 
roentgenograms axial roentgenograms are used. The osseous wall between the 
sphenoid sinus and the sella turcica appeared thin on sixty-four lateral roent- 
genograms of a normal sella turcica and on nineteen roentgenograms of an 
affected pituitary. An injury of the carotids, during transsphenoidal puncture of 
the pituitary, can be avoided when a pointed cannula is not used, or by leaning 
the cannula against the nasal septum instead of against the sphenoidal septum. 
An injury of the anterior intercavernous sinus proved to be more frequent on 
transfrontal punctures than it was on transsphenoidal punctures of the pituitary. 
Leicher thinks that an infection, after exposure of the sphenoidal sinus and 
puncture of the pituitary, can be averted with the paraseptal rather than with 
the transseptal method, because the puncture can easily be repeated when the 
former method is used. Usually a portion of the middle turbinate bone is 
removed, and the posterior ethmoid vacuoles are curetted; the pars nasalis and 
the pars ethmoidalis of the sphenoidal sinus should also be excised. Local 
anesthesia suffices for the intervention. The operation is performed on the side 
on which the middle nasal duct is more accessible. The place of the puncture 
depends on whether the sella turcica is situated above or behind the sphenoidal 
sinus. For the puncture the author uses a cannula 1.8 mm. thick, which is 
pushed from 4 to 7 mm. into the pituitary. In order to avert the development of 
meningitis, the use of nasal tampons should be avoided. Accumulation of fluid 
(usually consisting of blood, cerebrospinal fluid and wound secretion) in the 
exposed sphenoidal sinus can be prevented after the puncture, if the patient 
is kept lying on his abdomen as long as the opening caused by the puncture is 
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not obturated, that is, from two to four days. Meanwhile, the fluid from the 
nose, especially from the sphenoidal sinus, is withdrawn twice a day. The his- 
tories of two patients on whom transsphenoidal punctures of the pituitary were 
made are given. One case was that of a woman, aged 25, who suffered with 
frequent attacks of headache for seven years. There was radiation of the 
headache to the occiput; impairment of the ability to concentrate and loss of 
memory. No marked lesions were found on a previous endonasal exposure of 
the left sphenoidal sinus; the headache improved temporarily after the inter- 
vention. On the present examination, considerable obesity was found. It was 
learned that menstruation started when she was 13 and ceased when she was 
16. A bitemporal hemianopia was present. The basal metabolism was normal ; 
the physiologic increase of gas metabolism after a test meal rich in protein 
appeared reduced. After a successless irradiation of the pituitary region, a 
puncture of the pituitary, was suggested, and it was made by the sphenoidai 
route. Microscopic examination of the removed tissue pointed to an adenoma 
of the anterior pituitary lobe, probably of a malignant nature. The tumor was 
removed three weeks later; and was followed by temporary improvement. The 
patient died two and one-half years after the operation with signs of cerebral 
compression. The other case was that of a man, aged 29, who suffered with 
headache for twelve years. Within the last six months the vision decreased, 
especially in the right eye. First bitemporal hemianopia, bilateral atrophy of 
the optic nerve and asthenia of the left oculomotor and of the first branch of 
the fifth cranial nerve were present; later, pyramidal signs and ataxia developed. 
Deep irradiation of the pituitary with the roentgen rays was without benefit. 
The patient refused to undergo an operation; therefore a transsphenoidal puncture 
of the pituitary was decided on. About 5 cc. of fluid, containing blood and 
albumin, was withdrawn; there were no tumor cells. After improvement of the 
headache and of vision for four weeks, almost complete blindness and choked 
disk suddenly developed. The puncture of the pituitary was repeated, and 24 cc. 
of fluid was removed; tumor cells as well as pituitary tubules could not be 
detected. Thus the condition was diagnosed as a cyst. On exploration of the 
cystic wall, a spot appeared; when it was touched with the cannula, urinary 
tenesmus developed. Leicher emphasizes that the presence in the midbrain of 
a center connected with urinary discharge was indicated only once before, namely, 
in Cohn and Goldstein’s case of a cystic tumor in the pituitary region. The 
second puncture was followed by a regression of the choked disk and by improve- 
ment of sight to such an extent that the patient was able to read small letters; 
the headache became considerably relieved. The improvement persisted for 
seven months; then a third puncture was done, and 6 cc. of fluid was withdrawn. 
The sight had improved up to date. The use of transsphenoidal punctures of the 
pituitary for diagnosis and for treatment appears to be preferable to that of 
excochleation or of test excisions. In cases of a morbid extrasellar process with 
compression of the pituitary, lesions occasioned to the pituitary tissue by a 
puncture are less important ‘than those occasioned by an excision. Trans- 
sphenoidal puncture can also be used advantageously for introduction of radio- 
active substances in a pituitary tumor; the first puncture enables an exact 
diagnosis, so that surgical intervention can be undertaken at the next sitting. 


PEcULIAR ANOMALY (PNEUMOCELE) OF SPHENOID BoNE IN Two CASES 
or Tumor oF CEREBRAL Base. A. SCHULLER, Monatschr. f. Ohrenh. 64: 
924 (Aug.) 1930. 


One of Schiiller’s cases was observed in a woman, aged 51. The disease 
started eight years before with visual disturbances in the left eye, followed by 
visual disturbances in the right eye two years later. The diagnosis of bitemporal 
hemianopia, induced by a pituitary tumor, was suggested the next year. The 
patient’s condition remained stationary for four years. Then the sight decreased 
rapidly, and the right eye became almost blind; the fingers could be counted at 
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a distance of 1 meter with the left eye. Roentgen examination of the head 
revealed the following: The form and the size of the cranial vault appeared 
normal; it was 5 mm. thick, had a spongy structure and a smooth internal 
surface. The size and the form of the sella turcica were normal; the dorsum 
sellae was thin and somewhat soft. The anterior clinoid processes were well 
developed. The planum sphenoidale presented a domelike bulging, the highest 
point of which extended 1 cm. above the lamina cribrosa. On account of a 
presumed suprasellar tumor, the sella turcica was exposed endonasally, and then 
treated with irradiations. After ten sittings, the sight had considerably improved: 
the patient was able to read minute letters, and the visual field of the left eye 
was enlarged. 

Another patient, a woman, aged 26, was admitted to the hospital for signs 
of a cerebral tumor. The disease started three years before with headache and 
visual disturbances, especially in the left eye. Exposure of the sphenoidal sinus 
did not give relief. Within the last year, the patient had had attacks of 
fainting. Blindness developed in the left eye; the visual faculty of the right 
eye decreased. Examination of the eye indicated atrophy of the optic nerve 
in the left eye and a choked disk in the right eye. Neurologic exploration 
revealed anosmia, and tremor in the right arm. On roentgen examination, the 
form of the cranial vault appeared normal; it was symmetrical, from 6 to 8 mm. 
thick and spongy. The lamina interna was smooth; the frontal sinus was 
unusually large. The top of the sphenoidal sinus presented a domelike bulging 
in the region of the anterior cranial fossa. The highest point of the convexity 
was more than 1 cm. higher than the level of the lamina cribrosa. The thickness 
of the bulging portion was from 1 to 3 mm. The form and the size of the sella 
turcica proved to be normal; the dorsum sellae was thin, and the anterior clinoid 
processes were well developed. The convexity of the planum sphenoidale appeared 
to be more pronounced on the left half. The left ala was more developed than 
the right. It was assumed that the bulging at the top of the sphenoidal sinus 
could be induced by a dural endothelioma. A transfrontal exposure of the 
anterior cranial fossa revealed the presence of an oval tumor, 2 cm. long and 
1 cm. thick. Microscopic examination confirmed the diagnosis of endothelioma. 

In the first case, the histologic nature of the tumor could not be ascertained 
on account of the method used for the surgical intervention. The beneficial 
effect of the irradiations testifies that it was not an endothelioma but rather 2 
tumor of the craniopharyngeal canal. The author refers to Olivecrona, who 
found analogous changes in cases of hyperostosis of the skull as, for instance, 
in acromegaly or in cases of compensatory hyperostosis. On the other hand, 
the changes in the sphenoid bone resemble those in cases of “pneumatocele 
dilatans” described by Benjamins. The latter attributed the anomaly to an 
enlargement of the pneumatic space caused by an increased pressure of the air. 
There may also be an analogy with changes observed in cases of neurofibro- 
matosis. Schiiller concludes that a domelike bulging of the top of the sphenoidal 
sinus is a valuable local sign in diagnosis of an éndocranial tumor developing in 
the regions of the anterior or of the middle cranial fossae. 


CASE OF TUBERCULOUS-LIKE LESIONS OF THE ANTRUM OF HIGHMORE INDUCED 
BY A Fore1cN Bopy. Het1nz-GerRHARD RIeEckKE, Ztschr. f. Hals-, Nasen- 
u. Ohrenh. 26:337 (Aug.) 1930. 


Riecke’s case was observed in a man, aged 27. A year before, the patient 
was treated with irrigations for a suppuration of the antrum of Highmore. Cotton 
tampons moistened with cocaine were introduced into the nose for anesthesia. The 
patient complained of a fetid odor and a bad taste in the mouth afterward. On 
examination, pus was found in the middle nasal duct; a foreign body was not 
visible. Signs of a dental empyema were absent; nevertheless a fetid mucopus 
appeared on irrigation. An operation for chronic suppuration of the antrum of 
Highmore was performed by the Caldwell-Luc method. On exposure, the antrum 
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presented a large chambered cavity with a thickened mucosa; it was filled with 
a fetid pus. Healing was normal. On histologic examination, the mucosa indicated 
a slight leukocytic infiltration; there was a circumscribed agglomeration of multi- 
nuclear giant cells. The presence of a filiform cotton-like tissue suggested that 
a foreign body might have caused the irritation; namely cotton threads might have 
penetrated the antrum of Highmofe and brought about the histologic changes. 
The author warns that the microscopic aspect, which resembles that in cases of 
a primary tuberculous inflammation of the antrum of Highmore, may be the cause 
of a diagnostic error. 


Miscellaneous 


ReTROoBULBAR Nevuritis. G. Santort, Boll. d’ocul. 9:916, 1930; abstr. Klin. 
Monatsbl. f. Augenh. 85:604 (Oct.) 1930. 


Santori reports that among 60,000 patients, 108 cases of retrobulbar neuritis 
were seen in a period of thirty years at the University Clinic in Parma, Italy. 
Forty-two were due to multiple sclerosis, 27 had a questionable etiology, and the 
rest resulted from different etiologic factors. The percentage due to disease of 
the nasal sinuses was not mentioned in the abstract. 

Santori is optimistic concerning the rocovery from retrobulbar optic neuritis ; 
he believes that the majority of patients recover under conservative local treatment, 
and he warns against hasty, surgical intervention on the nasal sinuses. In many 
cases improvement is noticed in about two weeks, and it occurs even after four 


weeks. H. H. Vat, Cincinnati. 


PHONETIC SURGERY ON UPPER RESPIRATORY AND ALIMENTARY TRACTS; SUB- 
STITUTION OF NATURAL OR OF ARTIFICIAL Voice, T. GLucK, Monatschr. f. 
Ohrenh. 64:881 (Aug.) 1930. 


Gluck emphasizes the importance of implantations of skin in cases of an 
operation on the upper portion of the larynx or of the pharynx. Skin flaps 
serve for hemming a tracheal stump, for correction of a pharyngeal defect, for 
lining the vertebral column after a transvere pharyngo-esophagectomy, for a 
substituting cushion or as a substitute for a portion of the larynx, pharynx, 
esophagus or trachea. The skin proved to possess considerable ability for 
adaptation and functional metaplasia. Owing to the implantation of skin, no 
introduction of a cannula was required after laryngectomy, and the swallowing 
remained normal. In cases of laryngeal fissure and excision of a vocal cord, 
a new vocal cord developed from the scar, at the place of implantation of the 
skin flap; with the vocal cord that was not removed, the new cord formed about 
a normal glottis. The faculty of speech was well restored, especially when 
appropriate voice exercise was used afterward. Analogous results were obtained 
after excision of one half of the larynx and reconstruction of the defect with 
skin grafts. A surprising restoration of speech was obtained after a partial or a 
total excision of the laryngeal cartilage and the epiglottis. The voice obtained after 
a laryngectomy or a pharyngectomy is of four types. The pseudowhispering or 
oral voice results from the pressure exerted by the buccal air when the con- 
sonants are pronounced. The pharyngeal voice has a coarse and a groaning 
character and is often accompanied by an acute note. The esophageal voice 
possesses sufficient modulation. The gastric voice leads to marked disturbances 
of the gastric function and therefore is excluded. After laryngectomy, the 
voice that has been substituted may be of the oral or of the pharyngeal type. 
When a part or the whole pharynx is removed, in addition to the larynx, the 
new voice can be only esophageal. The technic is given by which a distinct 
esophageal voice can be developed in patients after removal of the larynx and 
the tongue, and a normal voice after excision of the trachea. The substituted 
voice proved to be permanent. In cases in which substitution of a natural 
voice fails, an artificial voice is produced by means of an apparatus. The 
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author’s original apparatus included a pair of bellows and a communicating tube 
provided with a metallic olive at the end, which could be inserted in the nose, 
mouth or pharynx. The bellows were placed in a box supplied with a double 
wall; the space between the walls was free from air and thus sounds could not 
penetrate. Tones originating in the box were transmitted to articulation regions 
through the double-walled communicating tube. The terminal olive was pro- 
vided with a minute hair sieve in order to prevent passage of mucosa into the 
communicating tube. The apparatus was operated by mechanical or electrical 
means. Later the bellows were replaced by phonographic records. The record 
itself, or a cylinder rolled up with the record, was turned around by a steel 
spring. Clinical and experimental observations indicated that while normal 
laryngeal tones are located below the articulation regions, the artificial tones 
can be located forward, backward, upward, downward or laterally from these 
regions. Hence the terminal olive might be placed before the lips or in a 
gap present in a tooth or between two teeth; it might be adjusted to the hard 
palate or to the posterior pharyngeal wall or be fixed in the nasal cavity as 
well as behind the soft palate. The record sounds are reproduced by the patient 
in a loud and distinct way. For general purposes, registration of one modulating 
tone suffices; its transmission to the articulation regions makes possible talking 
or singing after adaptation and proper exercise. 
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COLLEGIUM OTO-RHINO-LARYNGOLOGICUM 
Kart Groue, Reporter 
Frankfort-on-Main, Germany, Sept. 5-15, 1930 


Pror. O. Voss, President 


STrROBOSCOPIC EXAMINATION OF VOcAL StuDENTs. Dr. EucGitne MALjuTIN. 


Stroboscopic examinations were made of 200 pupils studying voice at the State 
Conservatory of Moscow. The length, width, thickness and coloration of the vocal 
cords differed in various pupils of the same vocal register. In some the internal 
edge of the vocal cords was as sharp as a razor and in others it was rounded. 
The difference in vibrations’ was similar to that in vibrations of the lips during 
talking. In some persons the vibrations of the vocal cords were strong and 
distinct, and in others, slight or stiff. Most frequently the vibrations were not 
uniform on both sides and did not occur simultaneously. This explains nuances 
as well as defects of the voice. The quality of voice depends also on the amplitude 
of the vibrations, on the duration of the occlusive phase and especially on the 
uniformity of vibrations of the right and left vocal cords. Usually vibrations 
of the vocal cords were less pronounced on the left side than on the right at 
the beginning of vocal exercises. The opposite was observed in left-handed 
pupils. Sometimes the vibrations were recorded exclusively on the right side, 
while the left vocal cords remained tense. In such cases, nodules sometimes 
developed on the vocal cords. The prophylaxis and the treatment of the nodules 
consist in inducing uniform vibrations of the cords. The timbre of the voice 
depends chiefly on the quality of the vibrations. During vocal lessons particular 
attention should be given to the functioning of the vocal cords; regulation of the 
respiratory movements usually follows. Therefore teachers whose method consists 
in regulation of the respiration alone may injure the pupil’s voice. Improvement 
in the functioning of the vocal cords can be obtained by inducing harmonious vibra- 
tions. The results can be demonstrated with the stroboscope. Unequal and 
irregular vibrations were found in 50 per cent of the pupils examined; thus a 
stroboscopic examination is necessary for pupils studying voice. 


DISCUSSION 


Dr. C. E. Benjamins: Do defective vibrations of the left vocal cords depend 
on a pathologic condition or may they also be observed in healthy persons? 

Dr. Hans BRUNNER: I found defective functioning of the left vocal cords in 
deafmutes. I attributed this to a predominant development of the left hemisphere. 
While the usual control by hearing is absent in deaf-mutes, the predominance of 
vibrations of the right vocal cords is particularly pronounced. 

Dr. W. WojatscHEK: The sympathetic nervous system may affect the function 
of the vocal cords. I observed a case in which sympathectomy was followed by 
a transient paralysis of the cords. 

Dr. EucGtne Marjyutin: The changes found in the vocal cords of the pupils 
examined were of functional, and not of organic, orgin. No influence of the 
sympathetic nervous system was noted. 

Dr. Ecxert-Mé6sius, Hate: The use of prophylactic measures should be 
extended in otorhinolaryngologic practice. The results of surgical treatment so 
far have not been satisfactory in severe or complicated otorhinolaryngologic cases. 
Complications can be avoided when apparently insignificant organic disturbances 
are recognized and thorough treatment is instituted. This can be achieved by 
means of propaganda among laymen and physicians. 
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EXPERIMENTS WITH SuBSTANCES INDU¢ING Hay-Fever. Dr. C. E. Benjamins. 


In collaboration with Vermeulen, experiments were conducted by Dale’s method 
on substances that induce hay-fever. Sensitization against extracts of Gramineae 
pollen injected into the uterus of guinea-pigs was produced in 50 per cent of the 
animals. The sensitization proved to be specific for each species of grass. There- 
fore several species of pollen should be used in the preparation of an extract for 
prophylactic treatment. The results agreed with those obtained by cutaneous and 
intradermal tests of patients with hay-fever. A substance was found in rye pollen 
that acted on the smooth muscles and that proved to be related to histamine. An 
alimentary sensitization was induced by feeding with extracts of grass or grass 
pollen. 

DISCUSSION 

Dr. G. PortMANN: Besides the substances mentioned, temperature, odor and 
psychic effects are able to provoke an attack. 

Dr. M. VERNET: Sensitization is often the result of a combined action. 
Allergic reactions are induced by nervous disturbances associated with organic 
lesions. 

Dr. K. Grane: Prophylactic measures are important after an operation. Post- 
operative sinusal thrombosis can be prevented by introducing acriflavine hydro- 
chloride gauze in the exposed sinus for a few days. 

Dr. W. WojaTscHEK: Constitution, environment, profession, habitation and 
other factors ought to be considered among indications for surgical intervention. 

Dr. O. Voss: I obtained more pronounced reactions from my Gramineae 
extracts than from commercial extracts. The extracts proved efficient in treatment 
for hay-fever. 

Dr. C. E. Benjamins: The results of sensitization and desensitization indicate 
that there are cases in which an attack is caused by a single factor, whereas 
usually several factors are present. 


DEVELOPMENT OF PARANASAL SINUSES. Dr. K. GRAHE. 


Experiments indicated that besides general and constitutional conditions, local 
factors may influence the formation of the skull and the paranasal sinuses. The 
effect of mastication, of air permeability in the nose and of infection of the nasal 
mucosa on the development of the paranasal sinuses in rabbits was studied. 
Extraction of the molars of the lower jaw on one side impaired the develop- 
ment of the whole half of the skull, especially that of the maxillary sinus. 
The histologic changes consisted in increased porosity of the bones. Nasal 
suppuration caused by the introduction of pus in one half of the nose was not 
followed by macroscopic changes. In two animals, microscopic examination 
revealed reduction of the nasal lumen in the inflamed area, partly explained by 
an exaggerated thickness of the bones. 

A method for producing stereoscopic photomicrographs of the internal ear 
was described. The iris diaphragm of the condenser is shifted 2 or 3 mm. to one 
side of the central axis of the microscope and a photograph is taken; then the 
iris diaphragm is shifted in the same way to the other side, and another photo- 
graph is taken. The proofs of the two photographs are placed side by side and 
viewed with a stereoscope. The results are analogous when microscopic slides 
are shifted in the same way. (Photographs thus obtained were projected.) 


Tests OF RESPIRATORY FuNcTION. Dr. A. SERCER. 


In cases of respiratory dysfunction from a mechanical cause, indications for 
surgical dilatation of the nose should be based on tests of respiratory function. 
The tests may serve to control the effect of the intervention. The following 
factors are considered. The “soll-volume,” estimated by means of Benedick’s 
charts, indicates the consumption of calories within a certain time and the pressure 
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of air in both nasal cavities. On the basis of the number of calories and the 
respiratory quotient, the volume of oxygen and consequently the consumption of 
air can be measured. The sex, age and size of every subject are also taken into 
consideration. The number of liters of air recorded indicates the minimal con- 
sumption. At rest, healthy persons usually consume about 40 per cent more 
of air. The amount of air consumed within ten minutes was measured by means 
of a spirometer, which also served for the determination of the time, volume, 
frequency and nasal pressure. In cases of chronic processes bringing about nasal 
constriction, the respiratory volume agreed with the hypothetic “soll-volume.” Such 
processes change the type but not the volume of respiration. In cases of chronic 
processes in the nose, the necessary air is supplied by thoracic and abdominal 
respiration; nevertheless the thoracic movements, the pulmonary ventilation and 
the cardiac activity are impaired. 


DISCUSSION OF PAPERS BY DRS. GRAHE AND SERCER 


Dr. G. PortMaNnN: Unlike Dr. Grahe I have not observed defective pneuma- 
tization of the paranasal sinuses in patients affected with suppuration in childhood. 
[ disagree with Dr. Wittmaack that an inflammatory process may impair 
pneumatization of the mastoid process. Z 

Dr. E. Hurzinca: In children undergoing an operation on the frontal sinus 
at the age of from 6 to 8 years, I found an identical development of both sinuses. 

Dr. Eckert-M6sius: Koch, my chief physician, observed pneumatization of 
the paranasal sinuses in patients with congenital syphilis. 

Dr. O. Voss: I found normal pneumatization in a child who underwent an 
operation on the antrum at the age of 9 months. 

Dr. E. Oprprkorer: The paranasal sinuses are sometimes unequal in healthy 
persons. 

Dr. Y. MEURMANN: Among other factors, the development of the capillaries 
may affect pneumatization in cases of inflammation. 

Dr. L. Lustiner: Dr. Sercer’s researches are especially significant clinically 
in relation to patients with pneumothorax. 

Dr. K. GrRaAHE: My observations covered a short time and included only cases 
of acute inflammation. Therefore I could not ascertain whether or not the defect 
in pneumatization was permanent. No observations were made on the develop- 
ment of the thorax. 

Dr. A. SERCER: Contrary to theoretical conclusions, I found an intensive 
exchange of gas in patients with pneumothorax. I measured the internal nasal 
pressure with Worms’ and Bégué’s rhinomanometer. 


CHANGES IN THE LEUKOCYTAL BLoop PicTuRE AFTER EXPERIMENTAL IRRITA- 
TION OF THE Tonsits. Dr. B. Wiskovsky, Bratislava, Czechoslovakia. 


Irritation of the tonsils was induced by massage (Viggo-Schmidt’s method of 
mechanical tonsillar reaction) or by cauterization with silver nitrate. The results 
indicated that there was no connection between the leukocytal changes and the 
condition of the tonsils. It was probably a reaction of the lymphadenoid system 
in which other factors were still involved. Further researches on the reaction 
may contribute to the study of the physiology and pathology of the tonsils. 


THe AcTION OF TONSILLARY SUBSTANCE ON THE GROWTH OF EMBRYONAL 
TIssuE IN Vitro. Dr. G. KELEMEN, Budapest, Hungary. 


Tissue from the heart and iris of fowl embryos, aged 8 days, was cultivated 
in chicken plasma and then treated with a tonsillar extract. The extract entirely 
prevented, or considerably reduced, the growth of fibrocytes. So far, only the 
liver has been found to exert an analogous action. The results confirm the theory 
of a reticulo-endothelial connection between the two organs. The action of 
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tonsillar tissue proved to be the opposite of that of leukocytal extracts, which 
promoted the growth of fibroblasts in cultures. 


Tue TONSILS AND THE RETICULO-ENDOTHELIAL SysteM. Dr. E. Barsey, 
Geneva, Switzerland. 
The accumulation of carmine, methylthionine chloride, U. S. P. and india ink 
in the lymphoid tissue was not pronounced. 


DISCUSSION OF PAPERS BY DRS. WISKOVSKY, KELEMEN AND BARBEY 


Dr. TANNENBERG, Frankfort-on-Main: In researches on the action of the 
products of protein disassimilation and of embryonal extracts on tissue cultures, 
tests were also made with adenyl and guanyl acids; their action proved to be 
inhibiting. Is not the growth-inhibiting action of tonsillar tissue due to its excessive 
number of cells and, consequently, of nucleic acid? 


Dr. E. Wopakx: Hemorrhages following the removal of polypi were arrested 
with Dr. Kelemen’s tonsillar preparation. 

Dr. C. E. Benjamins: Not only the tonsillar tissue but also the bacteria 
present therein may inhibit growth. 

Dr. O. Voss: The results of my researches on the inhibiting action of the 
tonsils agree with those of Dr. Kelemen. The tonsils have an endocrine function. 
Recent experiments indicate that mice fed with tonsillar tissue remained sterile. 

Dr. S. H. Mycinp: The inhibiting action of tonsils may be due to bacteria 
or to the disassimilation products of the tonsils. 

Dr. A. SERCER: In experiments on guinea-pigs fed desiccated tonsillar 
tissue, the results confirmed the theory of the inhibiting action of this tissue. It 
made a difference whether the tissue was obtained from young or from old animals. 

Dr. L. Lusiiner: The tonsillar tissue has a hemostatic property. A hemor- 


rhage that occurred during tonsillectomy was arrested by pressure on the enucleated 
tonsil. 

Dr. H. BRuNNER: Dr. Brunner discussed the behavior of tonsils in cases of 
experimental rheumatism. He agreed with Fein’s theory of anginal conditions. 


Dr. W. WojatscHeKk: Drennova found reticular tissue in the place of tonsillar 
tissue in animals with underdeveloped tonsils. 

Dr. O. Voss: I found vaccine in the tonsils of children, three days after 
vaccination. 

Dr. G. KELEMEN: The action of the trephones on growth is noteworthy. While 
the growth of lymphatic glands depends on the kind of plasma, that of tonsillar 
tissue occurs in any plasma. The action of toxins and bacteria was eliminated, 
since I used ether extracts; the action of disassimilation products persisted. 


FistTuLAR Symptoms INDUCED BY PRESSURE ON THE LABYRINTHINE FISTULA. 
Dr. R. Lunp, Copenhagen, Denmark. 


Fistular symptoms were induced in fifty-five patients by pressure on the laby- 
rinthine fistula. The results were positive in thirty-two instances. In twenty- 
eight, the symptoms of fistula were regular, and in four, reversed. Symptoms of 
reversed fistula were more frequent when the pressure was indirect. A few cases 
were described. The direction of the endolymph current was discussed. 


CEREBRAL CHANGES IN A CASE OF AURAL VERTIGO. Dr. S. BERGGREN, Malmé, 
Sweden. 
A degenerative process was found in the nuclear area of Goll’s and Burdach’s 


columns. No other changes were detected. Rademaker’s experiments have not 
confirmed Winkler’s statement that labyrinthine symptoms are found in cases in 
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which lesions of Burdach’s and Goll’s columns are present. In Winkler’s cases, 
the labyrinthine symptoms were probably caused by a hemorrhage at the base of 
the fourth ventricle. 

DISCUSSION 


Dr. A. Gray: I did not find microscopic changes in the petrous bone in Dr. 
Berggren’s case. 

Dr. E. Wopax: In a paper read in London I described a vestibular form of 
epidemic encephalitis. 

Dr. G. KetemeN: My results confirm Wodak’s observations on vestibular 
encephalitis. 

Dr. A. pE Kien: In my experiments, Goll’s and Burdach’s nuclei were 
injured. This resulted in the reduction of the motor reflex on the other side. 


Dr. H. BruNNER: Auditory vertigo is mostly of vasomotor origin. An 
improvement in the condition can be obtained ‘by roentgen treatment of the 
pituitary gland; recovery is dubious. 


Tue Facutty OF HEARING IN Fiso. Dr. A, DENKER, Miinich. 


The anatomy of the labyrinth in fish was described. Kinetographic pictures 
showed Frisch’s method of training fish. The fish were trained to respond to 
signals for feeding. Some fish could distinguish tones up to a tierce. Removal 
of the utricle otoliths in minnows resulted in disturbances in equilibrium; this 
had no effect on the training in hearing. No disturbances of equilibrium followed 
removal of the saccule, but training in hearing could not be extended to the four 
upper octaves. 

The morphologic and physiologic features of species of Salmo fario, Perca 
fluviatilis, Carassius auratus and of an auratus variation of Jdus melanotus were 
studied. The distinction between the anatomic structure of the labyrinth in fish 
and that of the auditory apparatus in man, mammalia, birds, snakes and amphibia 
was described. Macroscopic and microscopic slides were demonstrated by means 
of a binocular magnifying lens and a projecting apparatus; these indicated that 
fish have neither an external ear nor a middle ear and that the cochlea and 
papilla basilaris are absent in the labyrinth. On the other hand, two points of 
sensory nerve endings, namely, the macula or papilla neglecta and the macula 
lagenae are located therein. The former is present in all vertebrated animals, 
but is found during fetal life only in man. The macula neglecta probably con- 
stitutes a part of the static system which is not involved in the perception of 
sounds. The function of the macula lagenae has not yet been determined. 

With regard to the hearing capacity of fish, the following conclusions, based 
on personal researches and on those cited in the literature, are drawn: In most 
fish, a reaction to sound irritations could not be evidenced. On the other hand, 
Ostariophysi, such as Cyprinidae, Siluridae and Cobitidae, reacted to sound reac- 
tions after the senses of sight (extirpation of both eyes), smelling and touch were 
entirely excluded. Frisch’s experiments indicated that there are nerve endings in 
the labyrinth which react to sound irritations. Frisch also asserted that the 
hearing capacity was not impaired by exclusion of the recessus utriculi, while 
after removal of the macula sacculi and the macula lagenae no reactions developed 
in the range of the middle and the high four or five octaves (c to c4). Thus the 
results indicated that either the macula sacculi or the macula lagenae or both 
are the sound-perceiving nerve ending spots. So far, neither of the three possi- 
bilities can be ascertained, because the two maculae are not isolated from each 
other. Burlet thinks that only spots of nerve endings which are connected with 
the perilymphatic space, such as the macula sacculi, can serve as a sound- 
perceiving organ; he concludes that the perception of sounds by the macula 
sacculi is analogous to that by the papilla basilaris. 

These statements disagree with Wittmaack’s theory that hearing cannot 
occur in fish, when a perception apparatus analogous to that in man is absent. 
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In some insects (Liogryllus campestris, Tamnitrison apterus) the tympanal organs 
are situated on the legs; exclusion of such organs (amputation of the anterior leg) 
impairs the reaction to sound irritations. Some fishes are able to produce 
sounds (not of a biologic nature), but do not react to sound irritations; others 
demonstrate a sound reaction, but do not produce sounds. 


DISCUSSION 


Dr. H. Marscuik: In fishes from which the utricle was removed, the air 
bladder may have remained intact, because the anterior portion is located far 
from the utricle. Burlet’s researches, unlike those of Portmann, indicated that, 
not the macula lagenae, but the macula sacculi ought to be considered as an 
organ that perceives sound irritations. 

Dr. W. Brinincs: I doubt that the presence of a transformer analogous to 
that existing in the eye (retina) is necessary for the perception of sound. Certain 
fish, such as Ostariophysi, which are provided with Weber’s ossicle apparatus, 
possess a hearing capacity. No direction hearing has been explored so far. Due 
to the methods of training used in the recent experiments, a reaction to sound 
irritations was observed in fishes in which such a reaction could not be detected 
before. The role of the crista quarta in hearing is null probably since it is 
located in the utricle and is not, like the saccules, connected with the peri- 
lymphatic space. 


LOCALIZATION OF TONE RECEPTORS IN THE HuMAN CocuteEa. Dr. S. R. GuILp, 
Baltimore. 


In collaboration with Crowe, Bunch and Polvogt, localization of the tone 
receptors in the human cochlea was studied. Microscopic examination of the 
petrous bone was made in over 1,000 cases. In about a third of them the functional 
test was made by means of an audiometer. The authors found a reduced amount 
of ganglion cells and of nerve fibrils in a part, or in the whole lower half, of the 
first cochlear turn when the hearing of high tones from c5 up was defective. The 
connection between the functional and morphologic changes in the nerves and the 
ganglions was demonstrated by a graphic constructive method. The area in 
Corti’s organ where perception of c® occurs, is located at about 9 mm. from the 
fenestra rotunda, namely, near the upper end of the lower half of the first 
cochlear turn. The upper tones are perceived between this region and the lower 
end of the cochlea. The region in which c’ is perceived is located 2 mm. below. 
In a few cases, the perception of tones below 3,000 hertzian waves was normal, 
although considerable atrophy of the first cochlear turn was present. 


PERCEPTION OF ULTRAMUSICAL Tones. Dr. Lerri, Helsingfors, Finland. 


It was first thought that perception of high ultramusical tones occurs only 
through resonance of the basilar rods. A later study was made to verify the 
physical possibility of an elective irritation by resonance. The results indicated 
that the elective irritation with ultramusical tones is insignificant. Thus the 
ultramusical octaves do not present a particular tone hearing. 


Tue NorMAL AND PatTHOLoGIC PHYSIOLOGY OF THE MIDDLE Ear. Dr. 
P. Jacques, Nancy, France. 


Transmission of sounds in the middle ear occurs by -way of the air and not 
through the bones or auditory ossicles. This conclusion was based on the following 
observations: Blowing an exudate out of the middle ear is followed by an 
immediate improvement in hearing, since the fenestra rotunda is no longer 
obstructed. An artificial tympanic membrane proved efficient as soon as it was 
lodged in the area of the fenestra rotunda. 





SOCIETY TRANSACTIONS 147 


Tut RESONANCE OF THE TONES IN SEA SHELLS. Dr. Roorps sand Dr. 

ZWAARDEMAKER. 

The buzzing in sea shells is due to a resonance of sounds; it disappears in a 
silent chamber. The buzzing has a particular hue and a predominant or funda- 
mental tone. The tone differs in each shell; it depends on the content and 
aperture of the shell. In a large shell, the buzzing is weak and low, and in a 
small one, loud. A constant could be determined for each shell on the basis of 
the aperture and content. The constant proved to be the same for shells of the 
same variety and form. When the constant of a shell was known, the height of 
sounds of any other shell of the same form could be determined. Thus it may be 
possible to determine the constant of an enlarged cochlea filled with fluid, and 
consequently to define the basal tone there. 


DISCUSSION OF PAPERS BY DRS. DENKER, GUILD, LEIRI, JACQUES AND ROORDA 


Dr. K. Wittmaack: The hearing of fish may be reduced to the perception of 
hydrostatic differences of pressure occurring paradoxically in the semicircular 
canals. In Tullio’s experiments exposure of the semicircular canals to the effect 
of sounds resulted in movement of the head and body on the corresponding 
side. Symmetrical vibrations may coexist because the physiologic importance 
of the pressor excitation is greater than that of the depressor excitation. A 
paradoxical pressor irritation of the vestibule may be a factor in the hearing of fish. 

Dr. H. Marscuik: Has injury of the swimming bladder from operation on the 
ear been considered? 

Dr. G. PortMANN: I have found that only the Lagena fish hear. 


Dr. W. Brinincs: The hearing of fish appears to be a tangent reflex. Hearing 
may be compared with photoreflexes and with sight. When “seeing” begins 
cannot be ascertained. Likewise “hearing” is a biologic concept or a specialized 
tangent reflex. Sound waves are induced by rhythmic action; their perception 
occurs through special receptors. Has the direction of hearing been considered? 
Contrary to Dr. Wittmaack, I do not think that pressure difference of tones or 
currents caused irritation of the vestibule. 

Dr. C. E. Benjamins: Do sounds penetrate into water, or are they reflected by 
the walls? My experiments on the same kind of fish did not reveal the presence 
of sound reactions. How does Dr. Jacques explain that placement of a membrane 
on the tragus is followed by improvement of hearing? My experiments on 
exposure of the semicircular canals to sound gave negative results when a current 
of air was eliminated by whistling. 

Dr. G. DoHLMANN: My researches confirm those of Tullio. 

Dr. H. BRUNNER: There was no difference between the conclusions of Dr. 
Denker and those of Dr. Wittmaack, because hearing is a central function. 

Dr. A. DENKER: Unlike Dr. Wittmaack, I do not think that a receptive organ 
analogous to that in man is present in fish. Weber’s apparatus is of much value. 


Dr. P. Jacques: With reference to Dr. Benjamin's statement, the tragus test 
points to a combined transmission by air and by bone. 


SHOCK-FREE METHODS OF OPERATION ON THE EAR AND Nose. Dr. W. 
WojatscHEK, Leningrad, Russia. 


Instruments were shown which are used in shock-free operations on the ear 
and nose. 


Tue Growtn or Cervicat CANcER. Dr. Lepowx, Brussels, Belgium. 


The circulation of the lymph is important in the growth of cancer. It explains 
why a cancer of the palate causes metastases in the lateral submaxillary glands 
on the other side. A slight swelling at the region of the pyriform sinus points 
to growing of the tumor outward. This observation was confirmed by roent- 
genograms, 
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OPERATION FOR CARCINOMA OF THE PHARYNX. Dr. J. ZANGE, Graz, Austria. 


An operative technic for certain cases of carcinoma at the lower part of the 
pharynx consists in a transverse resection of the pharynx and esophagus while 
the larynx and its function are conserved. The procedure proved to be efficient in 
cases of semicircular carcinoma of the lower part of the pharynx and of the upper 
part of the esophagus, in which the two pyriform sinuses and the posterior wall of 
the larynx were involved. In one case no recurrence was observed up to a year 
after intervention. 

DISCUSSION 


Dr. H. Marscuix: In my opinion, Dr. Zange’s method can rarely be used. In 
most cases it will fail. 


CONGENITAL STENOSIS OF THE EsopHacus. Dr. Brown KELty, Glasgow, 
Scotland. 


Four cases of congenital stenosis of the esophagus with diaphragmatic hernia 
of the stomach were observed in children, aged from 4 weeks to 8 years. The 
delivery of the children was normal; they appeared to be without defect. Vomiting 
started immediately or soon after birth. Roentgenologic examination revealed the 
presence of a constriction, ahout 1 cm. long, in the lower part of the esophagus. 
Above the constriction, the lumen was considerably enlarged. The part between 
the constriction and the diaphragm presented a gradual enlargement. On 
esophagoscopic exploration, the cardiac orifice of the stomach was reached about 
2 cm. beneath the constriction. A cystlike cavity was found there; its size 
increased or decreased according to respiratory movements. The mucosa appeared 
red; its reaction was acid. 


. 
THe PATHOGENESIS OF CHOLESTEATOMA OF THE MIDDLE Ear. Dr. ALBRECHT, 


Tiibingen. 


Development of a cholesteatoma may follow suppuration in the middle ear 
when the ingrowing of epithelium is favored by the presence of a marginal per- 
foration. Usually the epithelium grows deeply in the mucosa. On the other 
hand, a cholesteatoma may appear spontaneously, without a preceding suppuration; 
the presence of embryonal tissue is then necessary for its formation. Histologic 
examination indicates that the epithelium of the auditory canal adheres to the 
filling tissue, while the internal epithelial layer of the tympanic membrane reaches 
only the lower edge of the myxomatous tissue. Exaggerated irritation of the 
epithelium in the auditory duct results in its proliferation and its penetration into 
the embryonal tissue. Thus perforation occurs, mostly in Shrapnell’s membrane. 
The infection is secondary. The microscopic lesions and observations in a case 
were reported. 


DIAGNOSIS OF CHOLESTEATOMA OF THE MIDDLE Ear. Dr. A. ReEjt6, Budapest, 
Hungary. 


A chemical method for the diagnosis of cholesteatoma of the middle ear is as 
follows: About 2 cc. of carbon tetrachloride is poured into the middle ear and 
then allowed to flow out into a test tube. This is filled up to 5 cc., and mixed 
with 2 cc. of glacial acetic acid. Three drops of sulphuric acid are added, and 
the mixture is allowed to stand for half an hour. An intensive green coloration 


appears in positive cases. 


DISCUSSION OF PAPERS BY DRS, ALBRECHT AND REJTO 
Dr. P. Jacques: There is a noteworthy resemblance between cholesteatoma of 
the auditory duct and “mal perforant.” In some cases, syphilis is a factor. I 
suggest the term “mal perforant auriculaire” for such cases. 
Dr. K. Witrmaack: I doubt that solid epithelial cones can be considered as 
cholesteatoma. Penetration of the epithelium may be the result of a low pressure. 
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PARALYSIS OF THE PosTeR1orR CricoTHYROID Muscre. Dr. REBATTU. 


Observations were given that were made at necropsy on a syphilitic patient who 
died of bronchopneumonia following a tracheotomy for paralysis of the posterior 
cricothyroid muscle. Vascular lesions were present in the area of intrabulbar 
radicular fibers of the vagal nucleus columns. 


REFLEXES CONNECTED WITH THE SEMICIRCULAR CANALS. Dr. F. CLEMINSON, 
London. 


McNally’s experiments were verified in man; these indicated that each of 
the four vertical semicircular canals controls some of the reflex movements that 
develop in the corresponding limb. While the patient was kneeling and leaning 
on his hand, he was pushed forward and backward. Reflex movements resulted in 
the corresponding limb. After extirpation of the labyrinth, the reflex was retarded. 


Microscopic CHANGES AFTER A REMOTE RADICAL OPERATION ON THE Ear. 
Dr. H. BRUNNER, Vienna, Austria. 


The tympanic membrane may adhere early to the tympanic promontory; the 
ground substance of the cholesteatoma may be cast off. The epidermis may 
proliferate beneath the mucosa. Within three weeks, granulations develop in the 
medullary spaces; erosion of the bone results. The granulation tissue is trans- 
formed first into connective tissue and later into new bone, or folding of the 
epidermis and recurrence of the cholesteatoma result. The healing is perfect 
when a thin connective tissue develops under the epidermis. 


RARE DISEASES OF THE BONE OF THE LABYRINTHINE CAPSULE. Dr. F. 
NAGER, Zurich, Switzerland. 


Roentgenograms were demonstrated of rare diseases of the bone of the labyrinth 
capsule, such as senile osteoporosis, osteomalacia, athyreopituitary dwarfishness, 
osteitis fibrosa, osteitis deformans, chondrodystrophy (in the fetus or the new-born 
infant), defective osteogenesis and rare forms of ‘otosclerosis. 


THe Factors oF BONE NEOFORMATION IN CASES OF OTOSCLEROSIS. Dr. 
Otto Mayer, Vienna, Austria. 


Rupture of the human labyrinthine capsule frequently occurs spontaneously, 
namely, after physiologic trauma due to its structure and situation in the tympanic 
pyramid. The fissures are located in the fenestras, in the internal auditory meatus 
and in the semicircular canals. Since the tension is most intensive there, they are 
the usual seat gf otosclerotic foci. Neoformation of bone in cases of otosclerosis 
tends to replace a lamellar structure of the bone by a reticular structure, more 
appropriate for mechanical irritations. The process is regarded as similar to that 
of callus formation. Tumor-like hyperplasia (hamartoma) is also the result of 
mechanical irritation of the labyrinthine capsule in predisposed persons. 


DISCUSSION 

Dr. K. Wittmaack: Contrary to Dr. Mayer, I did not find a resemblance 
between callus and ostosclerosis; there is no blue coloration or vascular dilatation. 
Otosclerosis is due to a reduced functioning of the venous walls, not occasioned b) 
mechanical causes. This theory was confirmed by experiments on fowls. 

Dr. Eckert-M6sius: Like Dr. Wittmaack, I did not find any resemblance 
between otosclerosis and callus. Initial otosclerotic foci presented a lamellar 
structure of the bone. The new bone is not preceded by resorption; it develops 
from the old bone. 

Dr. F. Lerr1: The causal factor of otosclerosis is mechanical. There seems 
to be a resemblance to juvenile diseases. 
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Dr. MEYER, Wiirzburg: I believe that traction and pressure are causes of 
the reconstruction of bone. No phenomena of reconstruction occur in the laby- 
rinthine capsule. Fissures are most frequently located at the fenestra rotunda 
up to the membranous ampulla, while the fenestra ovalis is the chief seat of 
otosclerosis. 

Dr. S. H. Mycinp, Copenhagen, Denmark: I am inclined to agree with Dr. 
Wittmaack’s theory on the basis of his clinical observations, in which many 
vascular disturbances were found in patients with otosclerosis. 

Dr. S. R. Guitp: I observed typical otosclerosis in a child, aged 1 year; the 
case cannot be explained by Dr. Mayer’s theory. 

Dr. H. BRuNNER: The fissures do not always correspond to Volkmann’s canals, 
since they are often filled with granulations and a sclerotic connective tissue. 
Transformation of the bone is also connected with endocrine disturbances; the 
action on the labyrinth may be different from that on other bones. In a case 
that I observed, identical otosclerotic foci were present on both sides, while a 
marasmic thrombosis was confined to one side. I agree with the theory of a 
direct transformation of bone. 

Dr. Otto Mayer: I have always found the fissures in aged persons; they 
can easily be differentiated from induced fractures. As in otosclerosis, the callus 
first has the aspect of a reticular bone, and later, that of a lamellar bone. The 
characteristic bright red coloration of the tympanic membrane is not caused by 
congestion. Unlike other bones, the labyrinth is constantly exposed to mechanical 
effects. In children (Guild), obstetric trauma may be the cause of a fissure, 
resulting in otosclerosis in predisposed persons. The role of endocrine disturbances 
is secondary. 


Tinnitus Aurtum. Dr. S. H. Myainp. 


Tinnitus is caused by an intracellular edema of Corti’s organ. While the 
cephalic poles of the phalanges of the lamina reticularis rise over Deiters’ cells, the 
rise of the upper poles of the auditory cells is even more pronounced. The shifting 
of these two kinds of cells is the unleashing mechanism of acoustic irritation. 
According to the intensity of the edema, the tinnitus may appear like noise or 
may be musical. The pressure in the labyrinth may become more pronounced than 
is the tendency to edema in Corti’s organ, as, for instance, in case of an increased 
secretion. Then the sensory cells are not involved in the swelling, and the 
tinnitus may cease although the pathologico-anatomic process in the labyrinth 
remains unchanged. 


VESTIBULAR DISTURBANCES ACCOMPANYING EpipemMic ENCEPHALITIS. Dr. 
G. PorRTMANN, Dr. Despons and Dr. H. RETROUVEY. 


Various vestibular changes were found in patients with encephalitis and the 
parkinsonian syndrome, such as reduced irritability and a distinction between the 
irritability of the horizontal, and that of the vertical canals, under the effect of 
hot or cold irrigations. Vestibular irritation reduced the rigidity and the attitude 
reflexes. 

DISCUSSION 

Dr. L. LusBiiner: I observed disturbances of the voice and speech in two cases 
analogous to that of Portmann. 

Dr. F. NinGer, Prague, Czechoslavakia: I observed cases similar to Port- 
mann’s case, twelve years ago; in one instance, primary vestibular phenomena were 
present. 


Tue RerLtex Arc OF VESTIBULAR NystaGMus. Dr. A. pE KLEIN and Dr. 
ScHENK, Utrecht, Holland. 


Observations were made on a prematurely born fetus that lived for eight days. 
As in experimental researches, vestibular nystagmus to the left and to the right 
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could be produced although there was no more than one muscle (external rectus) 
in each eye, and one oculomotor nerve and one oculomotor nucleus (the nerve and 
nucleus abducens) on each side. The cerebrum and the cerebellum were absent. 


GALVANIC VESTIBULAR Reactions. Dr. E. Huizinca, Groningen, Holland. 


The galvanic reactions in pigeons were analogous to those formerly induced by 
Jensen. After bilateral extirpation of the labyrinth, the intensity of the galvanic 
reactions appeared normal, though slightly reduced; the intensity of the reaction 
gradually decreased. Microscopic examination revealed a progressive degeneration 
of the vestibular nerve and of Scarpa’s ganglion. In pigeons deprived of one 
labyrinth long before, a normal reaction appeared on irritation of the nerve, after 
the other labyrinth had been removed. The reaction became less marked after 
extirpation of Scarpa’s ganglion. The galvanic reaction is normally induced by 
irritation of the vestibular nerve, especially of its peripheral neurons. 


DISCUSSION 


Dr. K. Wittmaack: I made the diagnosis of edema of the labyrinth in a 
patient with aural vertigo. At necropsy histologic examination revealed the 
presence of a concretion in the cochlear duct, causing its obstruction. 


SUPPURATION AT THE TIP OF THE TYMPANIC PyrRAMID. Dr. O. Voss, Frank- 
fort-on-Main. 


Twelve cases of suppuration at the tip of the tympanic pyramid were observed, 
mostly in men. In eleven instances there was an acute, and in one instance a 
chronic, suppuration of the middle ear. In ten instances trigeminal symptoms, in 
the form of neuralgia, existed on the affected side. A permanent paresis of the 
abducens nerve occurred seven times, and a transient paresis once; in most 
instances it appeared the third or fourth week after the beginning of suppuration 
in the middle ear. The suppuration was profuse in all patients treated by 
antrotomy. No characteristic bacteria were detected. Roentgenograms of one 
of the two patients examined indicated a shading of the pyramidal tip. No com- 
plications developed in two instances; in the remainder an abscess of the throat, 
meningeal irritation or extradural abscess of the middle cranial fossa occurred. 
The treatment consisted in surgical intervention, except in one instance in which 
it was expectant. Healing resulted in ten casés; two patients died. 


DISCUSSION 
Dr. H. BRUNNER: Attico-antrotomy was followed by healing in three cases 
that I observed. 
Dr. E. Hutzrnca: Gradenigo’s syndrome is not always induced by inflamma- 
tion. I found neuritis in six cases. 
Dr. H. Marscuix: I had a similar case. 
Dr. L. Lusiiner: I had a similar case. 


EXPERIMENTS ON Posture. Dr. SCHMALTZ. 


Films were demonstrated that showed the behavior of pigeons and cats when 
their heads were strongly bent backward. They first started to walk backward 
in a characteristic way. In one pigeon a rubber balloon was introduced in the 
abdomen. Inflation of the balloon resulted in the appearance of a tilting reflex. 
The abdominal contents may play a réle in progressive reactions. 





Directory of Otolaryngologic Societies * 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SECTION ON LARYNGOLOGY, 
OTOLOGY AND RHINOLOGY 
Chairman: Dr. T. E. Carmody, 227, 16th St., Denver. 
Secretary: Dr. Gabriel Tucker, Bronchoscopic Clinic, University Hospital, Phila- 
delphia. 
Place: Philadelphia. Time: June 8-12, 1931. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OtTO-LARYNGOLOGY 


President: Dr. William H. Wilder, 122 S. Michigan Ave., Chicago. 
President-Elect: Dr. J. F. Barnhill, Miami Beach, Fla. 

Executive Secretary: Dr. William P. Wherry, Medical Arts Bldg., Omaha. 
Place: French Lick, Indiana. Time: Sept. 14-19, 1931. 


AMERICAN BRONCHOSCOPIC SOCIETY 


President: Dr. Henry B. Orton, 24 Commerce St., Newark, N. J. 
Secretary-Treasurer: Dr. Louis H. Clerf, 128 S. 10th St., Philadelphia. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 


President: Dr. Francis R. Packard, 304 S. 19th St., Philadelphia. 
Secretary: Dr. George M. Coates, 1721 Pine St., Philadelphia. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND 
OTOLOGICAL SOCIETY 
President: Dr. Max A. Goldstein, 3858 Westminster Pl., St. Louis. 
Secretary: Dr. R. L. Loughran, 33 E. 63d St., New York. 


AMERICAN OTOLOGICAL SOCIETY 


President : . David H. Walker, 101 Bay State Rd., Boston. 
Secretary : . Thomas J. Harris, 104 E. 40th St., New York. 


SECTIONAL 
EASTERN New York Eye, Ear, NosE AND THROAT ASSOCIATION 


President: Dr. G. G. Marshall, 122 West St., Rutland, Vt. 
Secretary-Treasurer: Dr. Arthur F. Holding, 142 Washington Ave., Albany. 
Time: Third Wednesday of October, November, March, April, May and June. 


New ENGLAND OTOLOGICAL AND LARYNGOLOGICAL SOCIETY 


President: Dr. Owen Smith, 690 Congress St., Portland, Maine. 
Secretary-Treasurer: Dr. Stanwood Fisher, 192 State St., Portland, Maine. 


* Secretaries of societies are requested to furnished the information necessary 
to make this list complete and to keep it up to date. 





DIRECTORY 


Paciric Coast OTO-OPHTHALMOLOGICAL SOCIETY 


President: Dr. Chester H. Bowers, 1136 W. 6th St., Los Angeles. 
Secretary-Treasurer: Dr. Walter F. Hoffman, 817 Summit Ave., Seattle. 


Pucet SouND ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 


President: Dr. Walter F. Hoffman, 817 Summit Ave., Seattle. 
Secretary-Treasurer: Dr. Francis A. Brugman, Medical-Dental Bldg., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON EyE, Ear, 
NosE AND THROAT 
Chairman: Dr. Fletcher D. Woodward, Box 162, University, Va. 
Secretary: Dr. W. D. Gill, 323 Medical Arts Bldg., San Antonio, Texas. 
Place: New Orleans. Time: November, 1931. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 


President: Dr. Wilfrid Haughey, 65 W. Michigan Ave., Battle Creek. 
Secretary: Dr. R. H. Fraser, Battle Creek Sanitarium, Battle Creek. 
Time: Third Thursday of alternate months. 


STATE 


CoLtorRaApO OrTo-LARYNGOLOGICAL SOCIETY 


President: Dr. C. E. Cooper, 227, 16th St., Denver. 

Secretary: Dr. Rex L. Murphy, Metropolitan Bldg., Denver. 

Place: Assembly Room of Metropolitan Bldg. Time: First Saturday of each 
month from October to May. 


ConNEcTICUT STATE MEpICcCAL Society, SECTION ON Eye, Ear, 
NOSE AND THROAT 


President: Dr. Dorland Smith, 836 Myrtle Ave., Bridgeport. 
Secretary-Treasurer: Dr. Walter L. Hogan, 750 Main St., Hartford. 


Eye, Ear, NosE anp THROAT CLUB OF GEORGIA 


President: Dr. William L. McDougall, 50 Whitehall St., S. W., Atlanta. 
Secretary-Treasurer: Dr. William O. Martin, Jr., 412 Medical Arts Bldg., Atlanta. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. John W. Carmack, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. J. Kent Leasure, 23 E. Ohio St., Indianapolis. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 


President: Dr. John C. Brown, 350 St. Peter St., St. Paul. 
Secretary-Treasurer: Dr. Hendrie W. Grant, Lowry Bldg., St. Paul. 


MoNTANA ACADEMY OF OTO-OPHTHALMOLOGY 


President: Dr. Lee W. Smith, 125 W. Granite St., Butte. 
Secretary: Dr. J. G. Parsons, Lewistown. 
Time: Semi-annually. 
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Nortu Dakota ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. H. B. Beeson, 232 W. De Mers Ave., Grand Forks. 
Secretary-Treasurer: Dr. F. L. Wicks, Valley City. 


OREGON ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. J. W. McCollom, 346% Washington St., Portland, Ore. 


Secretary: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland, Ore. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


RHODE ISLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 
President: Dr. Raymond F. Hacking, 105 Waterman St., Providence. 
Secretary: Dr. Herman A. Winkler, 224 Thayer St., Providence. 

Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 


UTran OPHTHALMOLOGICAL SOCIETY 


President: Dr. F. M. McHugh, 17 Exchange P1., Salt Lake City. 
Secretary-Treasurer: Dr. W. Leroy Smith, Erza Thompson Bldg., Salt Lake City. 


VIRGINIA SOCIETY OF OTOLARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. Fletcher D. Woodward, Box 162, University. 
Secretary-Treasurer: Dr. Henry Grant Preston, Harrisonburg. 


West VIRGINIA STATE MEpiIcat Association, Eyre, Ear, Nose 
AND THROAT SECTION 
President: Dr. S. S. Hall, Fairmont. 
Secretary: Dr. G. A. Smith, Montgomery. 
Place: Clarksburg. Time: 1931. 


LOCAL 


ACADEMY OF MEDICINE OF NORTHERN NEw JERSEY, SECTION ON 
Eye, Ear, NosE AND THROAT 
Chairman: Dr. J. Wallace Hurff, 86 Washington St., Newark. 
Secretary: Dr. Earl LeRoy Wood, 31 Lincoln Park, Newark. 
Place: 91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


ATLANTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. William L. McDougall, Atlanta National Bank Bldg., Atlanta. 
Secretary: Dr. William O. Martin, Jr., 384 Peachtree St., Atlanta. 

Place: Academy of Medicine, 38 Prescott St., N. E. Time: 8 p. mi., last Thursday 
of each month. 


3ALTIMORE City MeEpicat Society, SECTION ON OTOLOGY 
AND LARYNGOLOGY 
Chairman: Dr. Waitman F. Zinn, Medical Arts Bldg., Baltimore. 
Secretary: Dr. Moses L. Breitstein, 1212 Eutaw PI., Baltimore. 
Place: 1211 Cathedral St. Time: 8:30 p. m., last Friday of each month. 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. George J. Dennis, 25 E. Washnigton St., Chicago. 

Secretary-Treasurer: Dr. Austin A. Hayden, 25 E. Washington St., Chicago. 

Place: Medical and Dental Arts Bldg., 185 N. Wabash Ave. Time: 6 p. m., 
first Monday of each month from October to May. 








DIRECTORY 














CINCINNATI OTo-LARYNGOLOGICAL SOCIETY 


President: Dr. Edward D. King, 707 Race St., Cincinnati. 

President-Elect: Dr. M. F. McCarthy, Union Central Bldg., Cincinnati. 
Secretary-Treasurer: Dr. Samuel Seltz, Provident Bank Bldg., Cincinnati. 

Place: University Club. Time: 6:45 p. m., second Tuesday of each month from 


October to May. 










CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. William V. Mullin, 9204 Euclid Ave., Cleveland. 


Secretary: Dr. H. C. Rosenberger, 2064 E. 9th St., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 









CoLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OTOLARYNGOLOGY 


Chairman: Dr. George M. Coates, 1721 Pine St., Philadelphia. 
Clerk: Dr. Frederic M. Strouse, 1301 Spruce St., Philadelphia. 
Place: College of Physicians. Time: 8:30 p. m., third Wednesday of each 
month from October to June. 
















CoLuMBUS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


Chairman: Dr. A. M. Hauer, 327 E. State St., Columbus, Ohio. 
Secretary-Treasurer: Dr. Albert D. Frost, 681 E. Broad St., Columbus, Ohio. 
Time: First Monday of each month. 











DALLAS ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. H. B. Decherd, 1717 Pacific Ave., Dallas, Texas. 
Secretary: Dr. W. Mood Knowles, 1717 Pacific Ave., Dallas, Texas. 

Place: Dallas Athletic Club. Time: 6 p..m., first Tuesday of each month from 
October to June. The November, January and March meetings are devoted to 
clinical work. 




















Detroit OTo-LARYNGOLOGICAL SOCIETY 


President: Dr. Don A. Cohoe, 13535 Woodward Ave., Detroit. 
Secretary-Treasurer: Dr. R. Lee Laird, 513 David Whitney Bldg., Detroit. 

Place: Maccabees Bldg. Time: Third Wednesday evening of each month from 
October to May. 










Fort Wortu Eye, Ear, NosE aNp THROAT SOCIETY 


President: Dr. J. J. Richardson, 606 Penn St., Fort Worth, Texas. 
Secretary-Treasurer: Dr. R. H. Needham, 1304 Medical Arts Bldg., Fort Worth, 


Texas. 
Place: University Club. Time: 6:30 p. m., first Friday of each month except 


July and August. 













Houston AcapDEMY OF MeEpicINE, Eye, Ear, Nos—E AND THROAT SECTION 
President : Dr. Claude C. Cody, 1306 Walker Ave., Houston, Texas. 
Secretary: Dr. J. M. Robinson, Eye, Ear, Nose and Throat Hospital, Houston, 


Texas. 
Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., first Thursday of each month from September to June. 
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INDIANAPOLIS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. E. L. Lingeman, 241 N. Pennsylvania St., Indianapolis. 

Secretary: Dr. Kenneth L. Craft, Hume-Mansur Bldg., Indianapolis. 

Place: University Club. Time: 6:30 p. m., second Thursday of each month from 
October to May. 


Kansas City Society OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. A. E. Eubank, Arygle Bldg., Kansas City, Mo. 

Secretary: Dr. O. S. Gilliland, Professional Bldg., Kansas City, Mo. 

Time: Third Thursday of each month from September to May. The November, 
January and March meetings are devoted to clinical work. 


Lonc Beacw Eye, Ear, Nose anp Turoat Society 


President: Dr. Dean E. Godwin, Security Bldg., Long Beach, Calif. 

Secretary-Treasurer: Dr. Ferris Arnold, Security Bldg., Long Beach, Calif. 

Place: Pacific Coast Club. Time: Last Wednesday of each month from Septem- 
ber to June. 


Los ANGELES County MEprIcaL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. A. Ray Irvine, 727 W. 7th St., Los Angeles. 
Secretary-Treasurer: Dr. J. Frank Friesen, 727 W. 7th St., Los Angeles. 
Place:. California Hospital, assembly room. Time: 8 p. m., first Monday of 
of each month. 


MEDICAL SOCIETY OF THE CouNTY OF KINGs, SECTION ON 
OTOLARYNGOLOGY 
Chairman: Dr. John M. Auwerda, 878 President St., Brooklyn. 
Secretary-Treasurer: Dr. Charles R. Weeth, 37 Remsen St., Brooklyn. 
Place: Library Bldg., County Society, 1313 Bedford St., Brooklyn. 
Time: 9 p. m., second Wednesday of January, March, May and November. 


MeEpIcAL SOCIETY OF THE DistRIcCT OF COLUMBIA, SECTION ON 
OPHTHALMOLOGY AND OtTO-LARYNGOLOGY 
Chairman: Dr. James A. Flynn, 1511 Rhode Island Ave., Washington. 


Secretary: Dr. E. R. Gookin, Medical Science Bldg., Washington. 
Place: 1718 M St., N. W.: Time: 8 p. m., third Friday of each month. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. 


THE MILWAUKEE OrTo-OpHTHALMIC SOCIETY 


President: Edward R. Ryan, 425 E. Water St., Milwaukee. 
Secretary-Treasurer: Dr. O. P. Schoofs, 120 E. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month. 





DIRECTORY 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. Hilliard Wood, 700 Church St., Nashville. 
Secretary-Treasurer: H. C. Smith, Medical Arts Bldg., Nashville. 
Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month. 


New ORLEANS OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 


President: Dr. W. R. Buffington, 211 Camp St., New Orleans. 

Secretary-Treasurer: Dr. M. F. Meyer, Canal Bank Bldg., New Orleans. 

Place: Eye, Ear, Nose and Throat Hospital. Time: January to June and October 
to January—third Thursday of each month. 


New York AcADEMY OF MEDICINE, SECTION OF LARYNGOLOGY 
AND RHINOLOGY 


Chairman: Dr. John M. Loré, 240 West End Ave., New York. 

Secretary: Dr. Robert E. Buckley, 2 E. 103d St., New York. 

Place: 103d St., and 5th Ave. Time: 8:30 p. m., fourth Wednesday of each 
month from October to May. 


New York AcADEMY OF MEDICINE, SECTION OF OTOLOGY 
Chairman: Dr. Clarence H. Smith, 2 E. 54th St., New York. 
Secretary: Dr. James Garfield Dwyer, 57 W. 57th St., New York. 
Place: 103d St. and 5th Ave. Time: Second Friday of each month from October 
to May. 


OmAHA AND Councit BLuFFs OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Charles M. Swab, Medical Arts Bldg., Omaha. 

Secretary-Treasurer: Dr. J. C. Davis, 1615 Howard St., Omaha. 

Place: Medical Arts Tea Room. Time: 5:15 and 7 p. m., third Wednesday of 
each month from October to May. 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 


President: Dr. Arthur J. Wagers, 1429 Spruce St., Philadelphia. 

Secretary: Dr. Herman B. Cohen, 1301 Spruce St., Philadelphia. 

Place: College of Physicians. Time: 8:30 p. m., first Tuesday of each month 
from October to June. : 


PITTSBURGH OTOLOGICAL SOCIETY 


Chairman: Dr. Watson Marshall, 121 University P1., Pittsburgh. 
Secretary-Treasurer: Dr. Thomas B. McCollough, 121 University P1., Pittsburgh. 


RocHESTeR Eye, Ear, NosE AND THROAT SOCIETY 


Chairman: Dr. Clyde Heatly, 11 N. Goodman St., Rochester, N. Y. 

Secretary-Treasurer: Dr. John F. Gipner, 53 S. Fitzhugh St., Rochester, N. Y. 

Place: Rochester Medical Association, 13 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 


St. Louis Ear, Nose anp TuHroat CLups 


Acting President: Senior member of the executive committee: Dr. George E. 
Hourn, 607 N. Grand Blvd., St. Louis. 

Secretary: Dr. Arthur M. Alden, Frisco Bidg., St. Louis. 

Place: University Club Bldg. Time: Third Wednesday in February, April, 
October and December. 
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SAN ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. T. J. Walthall, 728 Main St., San Antonio, Texas. 

Secretary-Treasurer: Dr. E. D.. Dumas, 425 Medical Arts Bldg., San Antonio, 
Texas. 

Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 
month from October to May. 


San Francisco County MeEpicaL Society, SECTION ON Eye, Ear, 
NOsE AND THROAT 


Chairman: Dr. Wilber F. Swett, 695 Sutter St., San Francisco. 

Secretary: Dr. Robert Carson Martin, 384 Post St., San Francisco. 

Place: Society’s Building, 2180 Washington St., San Francisco. Time: Third 
Tuesday of every month except May, June, July and December. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. A. N. Codd, 421 W. Riverside Ave., Spokane, Wash. 
Secretary: Dr. Marc Anthony, Old National Bank Bldg., Spokane, Wash. 


SyRAcUSE Eye, Ear, NosE AND THROAT SOCIETY 


President: Dr. Searle B. Marlow, State Tower Bldg., Syracuse, N. Y. 

Secretary-Treasurer: Dr. A. Harry Rubinstein, Medical Arts Bldg., Syracuse, 
Nut 

Place: University Club. Time: Second Friday of each month except June, July 
and August. 
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